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Our Special Offer. 


Judging from the surprisingly large 


number of new subscriptions received for 


the Review in the last few days, it is evi- 
dent that the really liberal offer we have 
made in combination with the Cosmopolitan 
is being appreciated in all branches of the 


industry. There has grown up such an im- 


mense business in the electrical field that 
many thousands have become interested in 
it, and their opportunity to get the REVIEW 
and with it a first-class literary magazine, st 
a price scarcely above our regular subscrir- 
tion ratewis meeting with very extensive 
recognition. We would urge all to send in 
their subscriptions promptly, as this unpre- 
cedented offer cannot remain open very long. 
Remember that $3.20 will secure you the 
REVIEW every week for one vear, and in 
addition 
period that is easily worth as much more. 

—__—_~<- 

The Crocker-Wheeler Company’s New 
Small Motor. 

This company has recently entered the 
field of electrical engineering and manufac- 
ture of machines for electric power purposes 
of standard construction, believing from 
their past experience that there is a demand 
for motors of a high class. They have em- 
bodied in the design and construction of 
their new types, all of theimprovements due 
to their experience, which has been very 
large and particularly creditable in this kind 
of work, they having practically initiated 
the small motor busi’:ess. Messrs. Crocker 
& Wheeler are now putting on the market 
a series of motors which they consider mate- 
rially advanced in point of strength, effi- 
ciency, finish, ete. Their previous success has 
secured them the backing of strong friends 
in the organization of their new company. 

At the factory, 322 and 824 Seventh av- 
enue, New York, they have collected the 
latest and best kinds of machinery for this 
class of work, and are turning out several 
sizes of motors, which, judging by their gen- 
eral appearance, are scientifically designed 
and well made. They are also making a 
specialty of well designed combinations of 
motors with some of the kinds of apparatus 
they are chiefly used with, to save the time 
of the pure haser in fitting up, as well as to 
secure a uniform and good arrangement. In 
each case the combination has been the sub- 
ject of much thought and experiment on 
their part and on that of the respective 
makers of the machines used in combina- 
tion, and the result cannot fail to be superior 
to the arrangement which would be adopted 
by a purchaser. They have just finished the 
combination of motors of their smaller size 
(1g h. p.) with a positive pressure pump, and 
we illustrate one of these (Fig. 1), which we 
saw in operation at their factory a few days 
ago. The performance of this little motor 
and pump was a surprise. By means of a 
system of gears the motor was connected to 
the pump in such a way as to give it a pow- 
erful leverage, and it easily ran the pump 
under a pressure of 150 pounds, equalling a 
lift straight up of 300 feet. This pressure 
was measured by means of an Ashcroft 
gauge, and was obtained by merely closing 
the throttle of the outlet of the pump, as it 
was of course impracticable to actually carry 
the water to any such height. The outfit 
was under test preparatory to being sent out 
on an order requiring high pressure pump- 
ing, There were also a number of these 


a literary magazine for the same 





motors fitted up for various purposes, such 


as driving fans, buff wheels, etc. 

=Of the desirability and advantages of the 
electric pump, little need be said, for its ap- 
plication was one of the first uses suggested 
by electric motors, yet strangely enough, it 
has been among the last problems that has 
been successfully solved. In the combina- 
tion offered, all cumbersome, expensive and 
disagreeable features of the gas. oil or hot 
air pumping engines are displaced by a neat 
and durable motor driving a new type of 
triple acting suction and Save pump. By 
an automatic attachment to the ordinary 
float in the tank electricity is shut off as 
often as the tank is filled, and started again 





Fig. 1.—THe New C.-W, E.ectric Motor 
AND Pump. 

when partially empty, thereby saving the 
expense of current supply when water is not 
drawn. This being entirely automatic, pre- 
vents the tank from ever becoming entirely 
empty, and at the same time uses no more 
current than is required. 

The pump guaranteed and recommended 
by the well known makers, the Goulds at 
ufacturing Company, Seneca Falls, N. Y., 
of the new type of triple cylinder force Ang 
and was especially designed to couple with 
this motor, for continuous and heavy pump- 
ing service, or raising water to considerable 
heights through pipes. As is indicated by 
its name, it has three pistons driven from 
one crankshaft, which has the effect of 
raising the water in a steady uniform 
volume, with entire absence of that pound- 
ing or ‘‘ water hammer” so disagreeable to 
the ear and destructive to plumbing. 

The motor is of sufficient power to run 
the pump for any height of pumping lift 
and is wound for either of the electric light 
circuits, 

The outfit shown in the cutis the 4 horse 
power, which is capable of lifting 1 “000 wa 
lons of water per day a height of 100 pany 
and other quantities a correspondingly greater 
or less height, The outfits are sometimes, 
where desired. provided with toothed or fric. 
tion gears instead of belts. The only changes 
which are required to adapt the outfit to the 
most extreme purposes are clearly shown by 
the following table of gears for- different 
— of pumping with %_ horse- rpawer 
outfit 


























Volume 7? 

Height Premte sed ' a Be = 

mieet.| pounds. |Pei iis pump. | pump. 
40 20 124 Wtol 64 1,800 
50 25 98 37 tol 48 1,800 
75 387 86 42tol F 1,800 
100 jn 50 % | 47tol 1,800 
150 7 64 54tol 33 1,800 
300 150 82. |112tol -16 1,800 








attendance. 





The motors are wound for every kind of | Interest in the Electric Club Lectures. 
circuit, and those of different windings are | 


always compared to see if the same effi- 


ciency and proportion of ampere turns is | 


‘maintained. -On the smallest size about 
2,500 ampere turns are used to magnetize 
the field, the total loss in the machine due to 
resistance never being permitted to exceed 
about 47 watts. 

The methods of testing are so accurate 
that.in a motor that was tested while we 


looked on, the work delivered added to the | hasattracted much attention and has pointed 


| out a number of new 


current required to run the motor free, com- 
monly called the frictional lead, corres- 
ponded exactly to the total current used, the 
actual discrepancy being 2 of a watt. In 
this test, in order to obtain such close agree- 


ment, allowance was made in determining | 
the friction load, for the slight increase | 


in speed, the motor running a trifle slower 
when loaded, and a proportional amount be- 
ing deducted from the current consumed in 
running the motor free at the higher speed, 
They claim especial merit for their. new } 
and } horse power automatic motors for i in- 
candescent circuits, 
designed to have the starting switch and re- 
sistance coils attached -directly to the ma- 
chine. In these motors they have succeeded 


which are i iously | ; i 
ingeniously | 140 latter part of this month, the details of 


| others. The increase in dues, 


With the approach of winter the interest 
in the Electric Club of this city isincre:sing, 
and it now seems probable that the Club is 
entering upon its most successful series of 
lectures and entertainments. 

The last two regular meetings were both 
well attended and full of interest. The 
paper by Mr. Carty, read November 2\st, 


lines for electrical 
experimenters. 

A number of new members have recently 
joined the Club, including H. K. Thurber, 
H. Ward Leonard, J. H. Herrick and many 
which was 
found necessary to successfully run the 
Club, has caused a few to resign ; this fall 
ing off has been offset by the new members 
who have come into the Club. 

A general re-union dinner is talked of for 


| which will no doubt soon be announced by 
the House Committee. 


in using two sizes larger wire for the arma- | 


ture than has ever been used before, and this 
means greater strength against less resistance 
and closer regulation. 


We illustrate also one of the new Crocker- | 


Wheeler arc motors with fan and their regu- 
lator, which effects any desired change in the 
speed and power of the machine, by simply 
moving the armature out of the field. By 
this simple device the necessity of any 
switch, complicated windings and attendant 
evils are entirely overcome, a matter abso- 
lutely essential to the usefulness of small 
motors. 

The motors are built of very few pieces, 
and are extremely strong and durable. They 
are designed with a broad base, and the 
center of fravity is purposely placed ex- 
eeedingly low; in order to render them 
perfectly steady and quiet in their operation. 
In their care they: require a minimum of 
These motors are arranged to 












_ Fie. 2.—THe C.-W. Evectric Moror AnvD Fan. 


be controlled by 


of regulation. For constant load, for varia- 


ble speed and for constant speed, either of | like iron with a negative Thomson effect ; 


for metals like lead without 


which is obtained by attaching the corres- 
ponding regulating fixture to the same 
motor. ___ 

The motors are especially arranged so that 
they can be reversed by simply inverting 
the brush-holders-upen the clamping rods 
so that the upper, brushes are. placed below, 
and the lower ones above,” By this device 
the machines can be run either right-handed 
or left-handed without taking apart or 
changing any connections. 


Woodbury Bros., at Beverly, Mass., will 
light their oh electricity of their own 
on and will use 150 incandescent 

this. 





| Club house to the 


Professor Cross, of Boston, has been 
engaged to deliver a lecture in January, and 
other prominent and able speakers will 
address the Club on other occasions. 

Secretary F. R. Hutton, of the American 
Asscciation of Mechanical Engineers, was 
recently informed by the secretary of the 
Electric Club that the Board of Managers 
desired to extend the courtesies of the 
members of the Asso- 
ciation during their annual meeting in this 
city week before last. This courtesy was 
promptly acknowledged and a large number 
of the mechanical engineers availed them- 
selves of the privileges extended. The fol- 
lowing quotation from the minutes of the 
Society, a copy of which was sent to the 
Electric Club, indicates the appreciation of 
the Society of this action : 

November 22d, 1889. 
To the Electric Club: 

The American Society of - Mechanical 
Engineers desire to express their sincere 
thanks to the Board. of Managers of the 
Electric Club for their hospitality 'in extend- 
ing the courtesies of the Electric C lub during 
the 20th meeting of this Society. It is a 
matter of congratulation that those who have 


| scientific. mechanical and commercial inter- 





| ests in applications of electricity are provided 


with such. an eminently use- 
ful organization as the Elec- 
tric Club. 


— 
Thermo-Currents, 
Professor Stroud shows 
that thermo-currents passing 
between junctions of hot and 
cold portions of the same 
metal—which must be quite 
homogeneous throughout, if 
these: effects are not to. be 
marked by currents due to 
dissymmetry—are of one di- 
rection as in metals like cop- 


either of three methods | per, whose Thomson effect is positive, 


and of the opposite direction in metals 
any appre- 
ciable Thomson effect these currents should 
be- nil. ; Tubes of 3g inch were cut into 
two. parts, the parts pressed against one 
another, and the ends at contact heated or 
cooled by water jackets so as to get an 
abrupt change of temperature. Currents of 
30 microvolts for 30 degrees Centrigrade dif- 
ference were found to pass from hot to cold 
across the junction in copper; currents of 
more than double strength from cold to hot 
in iron, and these currents were proportional] 
as the difference in temperature. 
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A London Contemporary on High 
Tension, 
{From the London Electrical Review.) 

It seems pretty evident that the outcry 
against high tension currents in America is 
more due to politics and jobbery than any- 
thing else. It is certainly a very dreadful 
thing to contemplate the number of deaths 
which have so recently occurred in that 
country through the victims coming into con- 
tact with the wires conveying the lighting 
currents ; but, afterall, the peculiar methods 
adopted by our enterprising and, in too 
many cases, .reckless Transatlantic cousins, 
have been mainly responsible for the casual- 
ties which have set the whole of New York 
by the ears. Higher voltages than that 
which is generally employed in the States 
have been tried in this country, and so far, 
we are thankful to say, without any fatal 
consequences ; and it is not too much to 
assert that even if high tension currents be- 
come extensively employed in England, we 
are hardly likely to suffer the evil conse- 
quences that have hitherto been the fortune 
cither of the American light companies’ 
men or the general public, for assuredly the 
safeguards against danger are more carefully 
worked out on this side by both legislative 
and individual effort. 

We have so often set up American enter- 
prise of the right sort as an example to be 
followed here, that the dead lock now ex- 
isting is exceedingly unfortunate, for matters 
pertaining to electrical development over 
there just now appear to be on the verge of 
a crisis, and the sale of the commonest 
appliances is threatened by fearsome ideas 
about electrical dangers. These fears are 
not likely to be set at rest when Mr. Edison 
asserts that the wires should go underground, 
that even then underground circuits cannot 
be operated with success and safety, and that 
his personal desire is to prohibit entirely the 
use of alternating currents, which, he says, 
are as unnecessary as they are dangerous, 
Mr. George Westinghouse naturally states 
his belief that overhead wires, properly in- 
sulated and maintained, may be considered 
perfectly safe, although he is in favor of 
having them underground. He is perfectly 
within his rights in protesting against the 
general prohibition of high tension currents 
because they are dangerous to life, for if this 
prohibitive policy were carried out in all 
things, we should be deprived of railways 
and many other advantages which are 
absolutely essential to business. 

The National Electric Light Association 
Executive Committee bas seriously consid- 
ered the question, and after discussion 
several resolutions were adopted. The com- 
mittee is of opinion that currents, both 
direct and alternating, of the pressure now 
in use in America are absolutely necessary 
for the successful and economical distribu- 
tion of electricity for lighting and power 
purposes, and that to reduce the electro- 
motive force to any degree would greatly 
cripple the electric light and power indus- 
tries in which so much money has been 
invested, and which have become a public 
necessity. The cause of the fatalities from 
contact with the wires is assigned to faulty 
construction and defective insulation, 
coupled with restrictive legislation and 
divided responsibility which have prevented 
the repairs and reconstruction which would 
have ensured perfect safety. Futhermore, 
the committee believes that such are the 
improvements which have been made in 
insulation, that overhead wires may now be 
rendered quite free from danger. 

It may be taken that all this will result in 
the public companies and authorities seeing 
the necessity of adopting proper rules and 
regulations for ensuring the use of well in- 
sulated conductors, the systematic construc- 
tion and repair of the lines, and the neces- 
sary precautions to protect the public and 
those, who, engaged in the duties of electric 
lighting, may involuntarily be placed in 
positions of risk. 

Luckily, in this country, considerable 
headway has been made in the direction of 
guaranteeing safety, but more remains to be 
done, and the deplorable condition of New 
York must impress upon us the necessity of 





leaving no stone unturned to keep free from 
anything which shall bar prcgress. Ameri- 
cans rapidly reassert themselves, and work | 
will go on more energetically than ever, but | 
we are so little advanced in the practical ' 
applications of electricity, that anything in 
the shape of the accidents which have fallen 
to the lot of. New Yorkers would havea far 
more. damaging effect wpon us, and it would 
be very long before we should emerge from 
the position in which such a mishap would 
place us. The latest authentic information, 
however, shows that the scare in New York 
is gradually subsiding, and the effects of 
the darkness in many districts which were 
lately so brilliantly lighted is beginning to 
make itself seriously felt. 
>_> 
Electricity as a Cigar Lighter. 

The uses to which electricity can be put 
are almost too numerous to mention, but 
a local restaurant proprietor is the first I 
have seen to utilize the fiery agent as a 
cigar lighter. On the top of the case in 
which the restaurant man keeps his cigars 
stands a little oblong machine. It has the 
usual sockets containing mythelated spirits 
and torches, and on its summit is a little 
square projection. To light his cigar the 
smoker takes one of these torches, sees that 
it is well soaked in the spirit and touches it 
sharply against the projection, which in- 
stantly emits a volley of sparks and sets the 
torch’s end ablaze. The current comes 
from the electric light wires up above, from 
which a couple of wires hang down upon 
the quaint little instrument. It is an in 
genious contrivance, but I imagine that the 
shower of sparks, which is apt to scare all 
the desire to smoke out of a nervous person, 
will prevent its achieving a very high de- 
gree of popularity.— Chicago Journal. 
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_ Progress in Train Lighting. 

The Chicago, Milwaukee and St. Paul 
Railway Company, whose energies have been 
directed toward train lighting, are now 
running what are unquestionably the most 
perfectly appointed trains, in this respect, in 
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New Wire Machinery of the New 
England Butt Company. 
In Fig. 1 we illustrate a very convenient 
piece of machinery, manufactured by the N. 


built strong and powerful in all its parts, and 
carries a spool 44¢x3 inches, which admits of 
the use of a large-size covering material. A 
9-inch carrier is used, with weights varying 
from 8 oz. to 20 0z. At present four sizes, 
16, 24, 48 single, and 16x24 spindle double 
machines are being built, and other sizes are 
in course of construction. It is built in two 
forms of take off, the scored feed rolls as 
shown in cut, and the large wheel feed, after 
the style of the smaller machines. The ma- 
chine weighs 575 pounds, and is powerful 
enough for the heaviest class of work. 
oo oe eae 


To Make Night Work Equal Day Work. 

‘The Westinghouse Machine Company is 
engaged in putting an electric light plant 
into its establishment, so arranged, and of 
such capacity, as will make these works (if 
such a thing be possible) as light by night as 
they are by day. A combination of incan- 
descent and arc lights will be used for the 
purpose. The former will be effectually 
distributed over the whole area of each de- 
partment, and these will be supplemented 
with arc lights in all large spaces. 

The company is adding a complete force 
of night workmen, and as it is believed these 
workmen will henceforth here find continu- 


/ ous employment, it becomes important that 
+ the establishment shall have a permanent, 


abundant supply of light. If each machine 


E is lighted independently, it is found that 


workmen cannot move about the shops to 


= advantage in the gloom, and, in short, can- 


not do as much work as the same force 
would by day. A reduction in product of 


=. only two per centum on a large force is im- 








Fic. 1.—Wrre MeAsuRInG MACHINE. 
E. Butt Company, of Providence. It is 
used for measuring quantity of wire, is ad- 
justable as to height, and indicates the quan- 
tity having passed through from 10 to 5,000 
feet. The machine shown is portable, but it 
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Fig. 2.—Bratping MACHINE FOR CABLE AND LARGE WIRES. 


the world. They have by costly experiment | 
and careful study reduced the matter of 

electric lighting of trains to scientific perfec- | 
tion, and the introduction of several unique 


is constructed without the standard and can 

be located on a bench when so desired. 
Another product from the works of the 

New England Butt Company, a heavy braid- 


features has made possible the attainment of | ing machine for covering cables and large 


a degree of comfort unheard of heretofore. 


| wires, is presented in Fig. 2. The machine is 





portant, and to save this on a night force is 
well worth the cost of maintained’ brilliant, 
abundant, general illumination of the estab- 
lishment, if it can successfully be done. 
———_—_o<>-o—_—__—_ 

Ship Lighting by the Government. 

The Navy Department is issuing specifica- 
tions for an electric lighting plant for the 
monitor ‘‘ Miantonomah” at the Brooklyn 
Navy Yard, for which bids will be received 
up to December 30th. 

Two engines and two dynamos are to be 
supplied and arranged so that either dynamo 
may be connected with any or all of the 
incandescent circuits, nine in number, sup- 
plying 222 lamps, and also with the search- 
light circuits. The engines are to be direct 
acting, horizontal or vertical, and each will 
be directly connected to the armature shaft 
of its corresponding dynamo by means of a 
suitable flexible coupling and capable of 
driving it ata speed of 400 revolutions per 
minute when the dynamo is generating the 
maximum output required. The dynamos 


| will be of the direct, compound-wound and 


self-regulating type, producing with 400 
revolutions a minute a constant electro- 
motive force of 80 volts. Under these cir- 
cumstances one dynamo will have a capacity 
of 200 amperes and the other 400, and a 


| commercial efficiency of not less than 80 per 


| cent. 
| pound for every four watts output. 


They are to weigh not more than one 
The 
engines, dynamos and bed-plates are not to 
exceed 18,000 pounds in weight. The 
double-wire system of conductors will be 
employed. The conductors will be covered 
as follows: First, a layer of fine braided 
cotton next to the copper ; second, a layer of 


| pure para rubber; third, a layer of rubber 


containing no sulphur; fourth, a layer of 


| vulcanized rubber or Okonite; fifth, a layer 





of braided cotton or linen; and sixth, a 
waterproof covering of pure lead, not less 
than .04 inch thick. Fixture wires and 
portable conductors of approved kinds are 
specified. Joints will be soldered, using a 
copper bolt and resin as a flux. Conductors 
carrying less than 50 amperes are to be sep- 
arated at least one inch by some insulating 
substance, those carrying more than 50 am- 
peres, two inches. The insulation resistance 
of the entire system when complete, includ- 
ing the circuits of the dynamos, will be not 
less than 100,000 ohms. Double-pole, fusi- 
ble safety strips, not less than 114 inches 
long, will be inserted in the circuit wherever 
there is a reduction in the size of the con- 
ductor, and wiil be of such cross-section that 
they will carry 50 per cent. more current and 
fuse at double the current required for all 
the lamps they are designed to protect. 
Every item necessary to make the plant 
complete and perfect is specified, in detail, 
with great exactness and clearness. The 
work of installation is to be completed within 
120 days from the date of order, and, after 
the engines and dynamos are properly ad- 
justed, the contractors wil] run the machines 
continuously for 48 hours under such con- 
ditions as may be directed by the Govern- 
ment Inspector. 
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Cardew’s Cell-Testing Voltmeter. 


Considering the frequent occurrences 
which render desirable the possession of a 
reliable low-constant voltmeter, it is surpris- 
ing that instrument makers have not brought 
out something long since. The problem has 
more difficulties however than at first sight 
appear. 

The new instrument shown in Fig. 1 is on 
the Cardew double bow principle, which is 


CARDEW PaTEaT 


DRAKE RCORKAD 
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Fig. 1..—CARDEW VOLTMETER. 
a modification of the expansion idea em- 
bodied in the standard voltmeters of the same 
inventor. The cell-testing voltmeter is about 
346 inches square, has external zero adjust- 
ment and reads accurately in all positions and 
irrespective of direction of current. The 
scale reads from 0 to 214 volts by tenths, 
but much smaller readings can be taken as 
the scale divisions are about an eighth of an 
inch apart. A rod (Fig. 2) is used for insur 





A Course of Electrical Lectures. 


Mr. Robert Treat Paine, of Boston, the 
well-known philanthropist, is soliciting the 
services of electricians, both practical and 
theoretical, to lecture Thursday evenings on 
practical electricity at the Lowell free course 
which is held at Wells Memorial Hall, 987 
Washington street,; Boston, Mass. © The 
course was successfully opened on Thursday 
evening, Nov. 14, by Professor Cross, of the 
Massachusetts Institute of Technology, who 
spoke on the generation of electricity. Mr. 
W. W. Jacques, president of the Phono- 
graphic Toy Company, of that city, also 
electrician of the Bell Telephone Company, 
lectured last Thursday evening. Mr. Geo. W. 
Mansfield, of the electric railway department 
of the Thomson-Houston Electric Company, 
will lecture on December 4th and 12th, on 
electric railways. Mr. J. R. Lovejoy, of the 
same company, will also give two lectures. 





>_> 
The Bell Company Wins Again. 

The American Bell Telephone Company 
has won in the suit brought against it by the 
State of New York, the Court of Appeals 
reversing a judgment of $34,478.90 in favor 
of the State. The people claimed that for 
1882 the capital employed in this State by 
the company was $999,600 ; that it increased 
steadily until, in 1886, $1,633,618 was the 
amount employed here ; that the company 
was bound to pay as taxes for these years 
$34,478.90. The defence was that the com- 
pany did not during these years do business 
within this State within the meaning of the 
statutes. 





Fic. 2.—Contact Rop. 


ing proper contact on the battery and en- 
abling one person to make the test. There 
would seem to be a wide field of usefulness 
for the new instrument. 
a @ 
An Electrical Windlass. 

Among the electrical exhibits that have | 
attracted special attention at the Paris Expo- 
sition is a windlass, which is used by the 
Northern Railway Company of France in its 
freight depot and storage warehouses at La 
Chapelle. About nine years ago this com- 
pany found that it was more economical to 
operate the windlasses for raising goods 
from story to story by means of hydraulic 
engines than by horses, and later on they 
substituted hydraulic engines also for haul- 
ing the cars and turning them on the turn 
tables. The maintenance of hydraulic en- 
gines requires considerable attention, and 
hence, when the electric transmission of 
power became an accomplished fact, steps 
were soon taken to apply electricity for this 
purpose. The economy of time and motive 
power effected by this application is remark- 
able. Duringa period of 11 hours’ work the 
windlass most used in the large depot at La 
Chapelle hardly works more than one hour 
and 40 minutes or two hours, at the maxi- 
mum, so that it is in use only 16 per cent. of 


the whole time. 
—“o—___— 


The Search Light. 

It having been found during the recent 
English naval maneuvers that the electric 
search-lights on some of the ships were 
awkwardly placed, the Admiralty is taking 
steps to remedy the defect. In place of the 
towers, which are very inconvenient, 
owing to the seas breaking against them, 
flooding the bridge and giving the vessel 
such a vibration that the guns would, in 
case of necessity, probably be powerless, 
a portable platform will be shifted inboard, 


so that the electric light may be used only 
when actually required. This arrangement 
will give the ship extra stability, and the 
search lights will not be too much in evi- 
dence during an action. 





A Limited Alarm Bell. 

Anything new, practical and ecoromical 
in the bell line is always sure of a hearty 
welcome. The necessity for a reliable lim- 
ited alarm vibrating bell for houses, offices 
and shops having been noted, the Electric 
Gas Lighting Company, of Boston, has put 
upon the market the excellent bell illustrated 
by the accompanying cut. One of the dis- 
agreeable features about most bells is that as 
long as the door to which they are attached 
is left open, a continual ringing is kept up. 
By means of a simple ratchet cut-out device 
contained in this bell, it is made to give an 











£3 ew | 
IMPROVED LIMITED ALARM BELL. 
alarm of limited duration when a door is 
opened, and again when it is closed; still, 
the battery cannot be grounded by leaving 
the door partly open, as is the case under the 
ordinary system. It gives a sure alarm for 
each movement of the door, both opening 
and closing. A special door spring is used 
and furnished with each bell. The limited 


alarm, when used as a front door bell, gives 
a limited ring, whether the pull on the knob 
be long or short; while on the contrary, a 
short push or pull will give the full limited 
alarm. This advantage only needs to be 
mentioned to be appreciated. 








Battle Creek; Mich.—The Battle Creek 
Electric Company, of Battle Creek, capital 
stock $75,000, is incorporated. 

Greenwich, N. Y.—A charter signed by 
W. P. Hobbie, supervisor of the town of 
Greenwich, and James Collins, road com- 
missioner of the town, has been secured by 
Messrs. Gardner & Rich, of Boston, granting 
them right of way through the principal 
thoroughfare between Greenwich and Middle 
Falls to operate an e‘ectric railroad. 

Newark, N. J.—The Essex Subway Com 
pany has been incorporated in the Secretary 
of State’s oflice by the following Newark 
men: Philip N. Jackson, David Young, 
Henry M. Doremus, J. Frank Fort, Benja- 
man W. Hoffer, Samuel Klotz, Michael T. 
Barrett and James Smith, Jr. The purpose 
is to adopt some practicable system fur put- 
ting all lighting, power, telegraph and tele- 
phone wires underground. 

Camden, N. J.—Articles of incorporation 
were filed by the American Subway Electric 
Company. The capital stock is $50,000, 
said to be fully paid. The object of the 
corporation is to manufacture and supply 
light, heat and power by means of elec- 
tricity. The incorporators are F. A. Lee ard 
F. W. Brown, of Philadelphia ; F. B. Esler, 
of New York City; R. B. Esler, Jr.. of Ard- 
more, Pa., and William J. Coite,of Haddon- 
field, N. J. 

Harrisburg, Pa —Charters were granted to 
the Sewickley Electric Light Company, to 
supply light, heat and power, or any of them, 
by means of electricity, to Sewickley ; cap- 
ital, $5,000 ; directors, Walter D. Uptegraff, 
J. M. Uptegraff, C. C. Wolfe, Edwin E. 
Little, Allen Marthens, all of Pittsburgh. 
A charter for a similar purpose was granted 
the Edgeworth Electric Company, to supply 
Lieb township; capital, $500; same directors. 
Also a similar charter to the Osborne Elec- 
tric Company, for the borough of Osborne ; 
capital, $500 ; same directors. 

Wilkesbarre, Pa.—A stock company for 
the manufacture of the Kirwan electric 
station indicator has been organized here. 
The officers are G. W. Shonk, president ; 
W. J. Lewis, treasurer; H. B. Reynolds, 
secretary. The board of directors includes 
G. H. Kirwan, T. P. Hoban, C. E. Steg- 
maier, T. F. Penman and G. W. Shonk. 
The other stockholders are F. A. Beamish, 
G. S. Brock, of Scranton ; I. H. Armstrong, 
of Piymouth, and Frederick Stegmaier and 
J. A. Brennan, of Wilkesbarre. The capital 
stock is $25,000 and 10 per cent. was in on 
Saturday of last week. 

Bethlehem, Pa.— A charter has been 
granted to the Bethlehem and South Beth- 
lehem Street Railway Company, with a cash 
capital of $50,000. Truman M. Dodson is 
president, and George H. Myers, treasurer. 
The charter was received by Mr. Myers. 
Mr. Myers said that the charter was secured 
in good faith for an electric street railway in 
the Bethlehems. The proposed new road 
will be built early next year. The road will 
be a three mile circuit route, to be constructed 
at a cost of $6,000 a mile. One of the con- 
ditions on which the charter has been issued 
is that the incorporators must build the road 
within a year. 

Martinsburg, W. Va.—The Edison Elec- 
tric Light Company has secured the franchise 
of this city for lighting its streets, private 
and public buildings. A charter has been 
obtained incorporating the Edison Electric 
Illuminating Company, of Martinsburg, W. 
Va., with a capital stock of $50,000, limited. 
This corporation has purchased said franchise 
of the Edison Electric Light Company, and 
propose putting in a plant which will be of 
sufficient power to supply the whole place. 
It is contemplated to put in both the arc and 
incandescent light, and to light every street 
within the corporate limits of the city, which 
would necessitate alone the erection of 1014 
miles of wire. The stock is being raised by 
subscription, and the present indications are 
favorable to the success of the enterprise. 
An option has been obtained for property 
suitable for the erection of the plant, and it 
is expected that all the arrangements will be 
perfected and the company in full operation 
by January 1, 1890. 














New Philadelphia, 0.—-The Tuscarawas 
Electric Company, of New Philadelphia, 
capital stock $35,000, is incorporated. 


Detroit, Mich —The Electrical Inverition 
Company, of Detroit, has been organized. 
The capital stock is placed at $100,000. 


Braintree, Mass.-The Monatiquot Elec- 
tric Light and Power Company, of Brain- 
tree, has been incorporated. It has a capital 
of $25,000. 


Peabody, Mass.— The Peabody Electric 
Light and Power Company has been incor- 
porated, with a capital of $25,000. Alexander 
B. Merrill is president and Harry F. Walker, 
treasurer. 

Ottawa, Ill.--City Electric Railway Com- 
pany, at Ottawa, to construct and operate 
an electric railway ; capital stock, $125,000; 
incorporators, L. B. Merrifield, L. E. Enyart, 
W. N. Stend. 


Chicago, Ill.--The Park Ridge Arc Light 
and Power Company, at Chicago ; to furnish 
light, power and water. Capital stock, 
$50,000. Incorporators, F. B. Clark, M. 
T. Cahill, Edward Stack. 


Wilmington, Il1.— The Henion Electric 
Signal Company, at Wilmington ; to manu- 
facture electric railway signals; capital stock, 
$20,000 ; incorporators, William Henion, JJ. 
F. Johnson, F. R. Mullin. 


New Brighton, Ill.—The New Brighton 
Electric Light and Power Company, at New 
Brighton, to furnish light and power ; capi- 
tal stock, $20,000; incorporators, P. W. 
Abt, M. Benzene, T. L. Fekate. 


Los Angeles, Cal.--Los Angeles Lighting 
Company. Directors, A. W. Roche, E. 
Groenendyke, R. M. Adams, J. M. Winston, 
C.8. True. Capital stock, $250,000, the 
whole of which has been subscribed. 


St. Louis, Mo.—The Atwood Electric 
Company is formed here for the purposes of 
selling an electric lamp for locomotive head- 
lights, ete. ; capital stock, $500,000; incor- 
porators, L. C. Atwood, E. B. Roth and C. 
C. Weaver. 

Martinsburg, W. Va.—The Electric Ilu- 
minating Company has been incorporated by 
C. J. Faulkner, G. M. Bowers, H. C. Berry 
and others to erect an electric light. and 
power plant. The authorized capital stock 
is $50,000. The Edison system will be 


used. 


Marysville, Cal.--The Excelsior Tele- 
graph Company has been formed to carry 
on a general telegraph and telephone busi- 
ness. - The telegraph line is to extend from 
Marysville, by way of Smartsville, to Grass 
Valley ; the estimated length of which is 
36 miles. 


Los Angeles, Cal.—The Consumers’ Gas, 
Light, Heat and Power Company, of Los 
Angeles. The capital stock of the company 
is $200,000, of which $10,500 has bees sub- 
scribed. The incorporators are L. E. Mosher, 
H. Newmark, H. L. Macneil, J. B. Quigley 
and E, Dunham. 


Madison, Ind.--Articles of incorporation 
for the Madison Electric Light and Power 
Company were filed with the Secretary of 
State. The capital stock is $50,000, and 
George E. Trow, Charles R. Johnson, John 
A. Zuck, Wm. W. Hinds and Kansas Hol- 
craft are the directors. 


Mott, Oregon.—The principal citizens of 
this place have incorporated a telegraph 
company to run a line east through the 
timber belt, Fall River, Bieber, Alturas and 
Southeastern Oregon. Messrs. Welsh and 
Loring have just returned and report the 
probable success of the enterprise. The line 
wil] be commenced at once. 
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EDITORIAL ANNOUNCEMENT 

Address all communications and make all 
Express Money orders, P. O. orders and 
checks payable to order of ELECTRICAL 
Review, P. O. Box 3329, New York. 

( No ‘attention will be paid to com- 
munications without the name and address 
of the writer. 


We invite correspondence from Electricians, 
Inventors, and the Telegragh and Telephone 
fraternity and those engaged in Electric Light- 
ing, on matters pertaining to electrical and 
scientific subjects, and all facts of special inter- 
eat tn connection therewith. 

We extend to manufacturers of electrical 
apparatus an invitation to send to this office 
any and all facts concerning their business 
which will be of interest to the public. We 
make no charge for publishing news. 

Subscribers can at any time have the mail- 
ing address of their paper changed by sending 
both old and new address. 
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The Grand Jury is very severe in its con- 
demnation of the New York Electrical 
Board. If this shall result in the removal 
of the present trio of incompetents and the 
selection of capable electrica] engineers, a 
great movement in advance in the matter of 
solving the electric wire problem in this 
city will have been made. 
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The greatest blockade known to the _his- 
tory of this great city resulted one day last 
week from the tearing up of the pavement of 
Broadway for electric subway work. There 
was a mass of vehicles including some two 
dozen street cars wedged together so closely 
on lower Broadway that it was with the 
greatest difficulty and much danger that the 
thoroughfare could be crossed by persons on 
foot. " 





Mr. Edison’s article on the dangers of the 
alternating current, published in the Novem- 
ber issue of the North American Review, was 
answered by Mr. Westinghouse in the De- 
cember issue of the same journal. Which 
gentleman presented the abler argument ? 
This question we answer, and at the same 
time gladly do a favor for an esteemed 
contemporary—read the North American 
Review. One feature of Mr. Westinghouse’s 
article is that he strongly favors the burial 
of the maaat current wires. 





Advanced sheets of + Bulletin No. 38, sent 
out from the National Electric Light Asso- 
ciation headquarters in this city, have just 
been received. This Bulletin is a valuable 
one for all who desire information concern- 
ing the next meeting of the Association 
at Kansas City, Mo. This will be the 11th 
convention, and will be held at the Coates 
Opera House on Tuesday, Wednesday, 
Thursday and Friday, February 11-14, 1890. 
An exhibit of electrical apparatus will be 
held in Casino Hall, and a blank accom- 
panies the Bulletin for exhibitors to fill out 
and return to the secretary. The programme 
of the next meeting includes an address of 
welcome by the mayor of the city, an ad- 
dress by President Weeks, and papers by 
Prof. Elihu Thomson, Prof. Henry A. Row- 
land and several others. It is announced 
that Mr. Edison will give an address by 
phonograph, by which it is expected to re- 
produce Mr. Edison’s voice loud enough to 
be heard in all parts of the opera house. 
The reports of some ten committees are to be 
made, and many of these are of much im- 
portance to the electric lighting industry. 
The attendance at the Kansas City meeting 
should be large, and it is an occasion 
when every central station man who believes 
in the value of such an organization should 
give evidence of his belief by his presence. 


The REVIEW, in referring last spring to the 
then recent decision of the Canadian Com- 
missioner of Patents anouling the Edison 
lamp patent, made use of the following 
language: ‘‘ This is, of course, not final and, 
like the decisions of our own commissioner, 
is appealable.” 

Our usually courteous contemporary, 
Electrical Engineer, New York, forthwith 
lost its temper and in the April number per- 
petrated the following : 

‘Members of the electrical profession who 
depend upon the columns of our esteemed 
contemporary, the ELEcTRICAL REVIEW 
for information and guidance upon points of 
patent law and practice, ought to insist that its 
legal adviser be no longer permitted to for- 
mulate and indite his opinions at unseemly 
hours or after an evening at the Electric 
Cap. * * * * 

‘It is hardly necessary to point out that 
the opinion thus declared by our contem- 
porary overrules, reverses and inferentially 
pronounces unconstitutional the  thirty- 
seventh section of the Canadian Patent Act, 
which provides that ‘if any dispute arises 
as to whether a patent has or has not be- 
come bull and void under the provisions of 
this section, such dispute shall be decided 
by the Minister or the Deputy of the 
Minister of Agriculture, whose decision iv 
the matter shall be final.’ 

‘‘ Fortunately for the readers of our con- 
temporary, its decisions i in these matters can- 
not be regarded as ‘ final.’ ”’ 

The Exnectricat, REVIEw’s patent busi- 
ness had grown to such an extent that the 
jealousy of this attack became evident, and 
on that account was unworthy of notice; 
and the coarse insinuation in the first 
paragraph, above quoted, plainly showed 
the normal bent of its author. 

The facts have been that the decision of 
the Canadian Commissioner of Patents was 
taken up to the higher tribunal of the Minis- 
ter of Agriculture, the Minister of Justice 
sitting with him. The Minister of Justice 
now decides that ‘‘the patent has not become 
null and void,” and dismisses the application 
of the original petitioners, the Royal Elec- 
tric Company, of Canada, thus overruling 
the decision of his deputy. 

The ELECTRICAL REVIEW’S assertion was 
therefore true to the letter, and our readers 
will perceive where they would have stood 
in a similar case if any of them had been 
involved in Canadian litigation and assumed 
as gospel the doctrine of our contemporary, 
or, worse still, applied there for advice in 
such a predicament. 








ANOTHER HERO. 


The death of James F. Igoe, in the Minne- 
apolis fire last Saturday night, is another 
evidence of the faithfulness of telegraph 
operators to their duty. They are a loyal 
craft. Igoe, who was the Associated Press 
operator, had notified the others on the line 
that there was a fire on the third floor of the 
Tribune building, and he was on the seventh 
floor. Then he resumed his work, saying 
over the wire to the New York operator who 
was sending: ‘‘ Go ahead, Chandler,” This 
decision to remain at his post proved fatal. 
A few minutes passed, then Igoe ‘‘ broke” 
again. ‘‘ Boys,” he ticked on the wire, and 
there was another brief pause, and ail the 
met on the circuit were listening with inter- 
est, for they had noted in the transmission 
by Igoe of the word ‘‘ Boys,” a tremulous- 
ness of touch, just as a layman could detect 
a tremor in a human voice. 

** Boys, I’ve got to stand you off,” came 
from Igve. ‘I’m the only one left on this 
floor. “Every body is gone, and I can’t stay 
any longer. 

Clicks shut went his key, and some oper- 
ator on the line quickly ‘‘opened” and 
shouted after lgoe, as it were: ‘‘Take the 
machine along—-save the machine,” referring 
to the typewriter. 

There was no response. None of his col- 
leagues thought seriously of Igoe’s good-by 
until there came bulletins of loss of life, and 
among them a bulletin giving the death of 
Igoe. Those last words he remained to 
take were fatal. They cost him his life. 





A GOVERNMENT TELEGRAPH 
SERVICE. 


The Postmaster General in his recent pub- 
lished report to the President, after reviewing 
his recent correspondence on the subject of 
telegraph rates with Dr. Norvin Green, 
president of the Western Union Telegraph 
Company, says : 

‘*T confess to a disapointment in that the 
negotiations with the Western Union Tel- 
egraph Company did not lead to a scheme, 
which I hoped to submit with this report for 
your approval, whereby the people at large 
could have the benefit of telegraphic service 
at popular rates. It isstated that merchants, 
bankers and newspapers are now the prin- 
cipal customers of the telegraph companies 
in this country. The statistics of the tele- 
graph system of the English Government 
show that a large proportion of the customers 
(50 per cent. is stated by some persons) are 
from the family and from social messages, 
and not from business sources. With a 
lower telegraphic rate and with stations at 
the windows of the post offices, to which 
ladies are accustomed, an entirely new class 
of business would grow up, affording great 
convenience to many not now in the habit 
of using the wires. The telegraph is defined 
to be ‘an instrument for conveying intel- 
ligence beyond the limits of distance at 
which the voice is audible.’ This definition 
would apply equally to the post office, and 
is, in fact, the object for which the post 
office was established. 

“I respectfully ask that such legislation 
be enacted as is necessary to empower the 
Postmaster General to enter into contract 
with responsible parties for a term not ex- 
ceeding five years. on conditions favorable 
to the Government, for the purpose of estab- 
lishing a Limited Post and Telegraph 
Service.” 

Just how valuable the plan outlined above 
would be can only be proved by trial. Should 
Congress look with favor upon the proposi- 
tion of a five years’ trial, or even for a shorter 
period, the chief question would be, we 
think, whether it would be possible to make 
a contract with any telegraph company by 
which any material saving over the present 
telegraph rates could be secured. 

We do not think the Government should 
build a telegraph system in competition 
with those at present existing, any more than 
it should enter as a competitor in any other 
lines of established business—such as rail- 
roading, pork-packing or manufacturing 
electrical supplies. 

William G. Brownlee, senior member of 
the firm of Brownlee & Co., dealers in tele- 
graph poles, cross-arms, pins, brackets, etc., 
at Detroit, Mich., was killed at his factory 
in Detroit on Nov. 25th. He was 52 years 
of age, and was the pioneer in the cedar tele- 
graph pole business in Michigan. He later 
built up a large business in the manufacture 
of all kinds of wooden supplies for electrical 
purposes. Mr. Brownlee was also widely 
known as a writer on economic questions, 
having contributed articles to most of the 
leading free-trade journals of the country. 
Seven years ago he ran for Congress on the 
free-trade issue. 





ELECTRICAL NEWS. 


What is Transpiring in Electrical 
Cireles in the Leading Cities. 


OUR BOSTON LETTER. 

Complimentary Dinner.—On Tuesday even- 
ing, November 26th, Mr. T. W. Sprague, 
formerly of the Review staff, was tendered 
an elegunt dinner by some of his friends of 
the Thomson-Houston Company. Those * 
who sat down to the feast at Young’s Hotel 
were T. W. Sprague, H. C. S ees. 
manager motor department ; Daven 
port, manager International » Dlg G. 
W. Mansfield, engineer railway department ; 
H. B. Prindle, advertising department ; S. C. 
Peck, international department ; O. 8. Hus. 
sey, engineering department ; C. K. Stearns, 
railway department; G. F. Curtis, factory. 
Mr. Sprague leaves in a few days for his new 
field of labor in the West, attended by the 
good wishes of his scores of friends in this 


cit 

Electric Radial Car.—The Robinson elec- 
tric radial car was given a trial last Wednes- 
day afternoon from Allston to Oak Square 
and Chestnut Hill. At times it attained a 
speed of 20 miles an hour, and made all the 
curves with ease, striking many of them 
when at a speed that would have been danger- 
ous for an ordinary car. This car has a 12- 
foot wheel base, and the axles become ex- 
actly radial to any curve around which it 
passes. It is six feet longer than the ordinary 
electric or horse car. The public will buve 
an opportunity within a few days to try the 
car 


The Lynn Fire,—It is with a great deal of 
pleasure that we are able to say the Thomson- 
Houston Company escaped unscathed from 
the fearful conflagration last week. Ina very 
short time after the fire, this company had 
motor power for all who applied for it. 

Search Light Practice.—The squadron of 
evolution now at anchor in Boston Harbor 
were exercised last week in search light 
practice. All of the vessels of the fleet par- 
ticipated, each using both of its 23,000 
candle power lights. Principal points of 
interest about the city were examined with 
the greatest ease. At a given signal the 
vessels concentrated their lights upon par- 
ticular points, their rays resembling streams 
of luminous water. As a whole, the dis- 
play was an imposing one and well dem- 
onstrated the valuable service for which the 
search lights are intended—midnight action 
or a search for torpedoes. 

No Current.—At the big fire in this city 
on Thanksgiving Day, President Gilbert, of 
the Boston Electric Light Company, had 
the current turned off of all the wires lead- 
ing to the burned district. The firemen 
were then notified that they need not have 
any fear of placing their ladders up against 
the different buildings, as all the electric 
wires were ‘‘dead.” As far as could be 
learned no accidents happened to the fire- 
men on account of the wires. Besides 
notifying the fire department, Mr. Gilbert 
sent a notification to the police commis- 
sioners that all the wires of his company 
had been cut off. A large number of the 
company’s customers were left in total 
darkness all day, owing to the fire, among 
the sufferers being the marine exhibition at 
Mechanics’ Building. About 4.30 o'clock 
President Gilbert sent a request to Chief 
Webber for permission to start the other 
circuits in this city, after ordering that the 
circuit which takes in the burnt district be 
kept ‘‘dead.” This was done, and all the 
other circuits, with this one exception, were 
started at 5 o’clock. In regard to the rumor 
that the fire was started by the electric light- 
ing wire, Mr. Gilbert said that there was 
none of their wires running into the build- 
ing were the fire started. 

City Notes.—At the next meeting of the 
Society of Arts. December 12th, Captain A. 
H. Russell, U. 8. A.. will read a paper on 
the ‘‘ Development of Magazine Guns for 
Military Use.” A talk on underground elec- 
trical conduits will be given by Mr. Alex. P. 
Wright, of the Wright Electrical Engineer- 
ing Company, at the Electric Club rooms, 7 
Park street, on Tuesday evening, December 
3d, at eight o’clock.—The electric cars from 
Park Square to Harvard Square via Charles 
street, began running November 26th.—The 
Thomson-Houston Motor Company has in- 
vited the members of the Boston Paper Trade 
Association to visit their factories in Lynn, 
on Wednesday, December 4th. 

Providence. — President Phillips, of the 
American Electrical Works. says that his 
company could fill four times their present 
orders if they had the facilities. Mr. Phillips 
leaves in a few days for Montreal to look after 
the new factory in process of erection for his 
company.—Mr. Fenner, of the New England 
Butt Company, reports trade very brisk, and 
says that his firm has shipped all the braid- 
ing machinery which will be used in the 
new factory of the American Electrical 
Works at Montreal. 

The Narragansett Electric Light Company, 
of Providence, have started their new Elm 
street station. The brick chimney is up about 
60 feet, and temporary iron smoke stacks are 
now in use. One battery of boilers is in 
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place and current is now used on four cir- 
cuits. The condenser will be put in shortly. 

The Armington & Sims Engine Company 
have about completed the third large addi- 
tion totheir Providence plant. The machin- 
ery willall be put in place during the com- 
ing month. This addition will give them 
the largest and most complete engine works 
in the country. Their double compound en- 
gine, without receiver or connecting steam 
pipes between the cylinders, is another im- 
portant step in engine construction to be con- 
sidered by electric light and power com- 
panies where cost of fuel is a consideration. 
The United States Government has recently 
purchased seven of these engines to be used 
for various duties, and seven have just been 
shipped to the Italian Government to be used 
in electric lighting plants. : 

The Harvard Electric Club has invited Prof. 
Trowbridge to deliver a lecture upon ‘‘ The 
Nature of Electricity” this evening at 8 
o'clock in the Jefferson Physical Laboratory, 
Cambridge. 8. L. C. 

Boston, Dec. 2, 1889. 


OUR CHICAGO LETTER. 

Geo. Cutler reports that his sales of “‘ Sim- 
plex” wire was larger during the month of 
November than any previous month since he 
has held the agency. 

Shay, Stephens & Co. have some new 
novelties in the way of new style, high 
insulation insulators, which will be placed 
on the market in the near future. 

The Sperry Electric Company have found 
it impossible to fill their orders with their 
present facilities, and will soon remove to 
larger quarters. The majority of their past 
large sa.es is due almost wholly to the merits 
of their machine and without solicitation. 
The Sperry Company have just issued a 
complete line of circulars, nine in number, 
explaining the different parts of their ma- 
chine, lamps, regulators, etc. Particular 
attention is called to their lamp, it being the 
only arc lamp in the world that adjusts its 
carbons upward as well as downward, and 
at the same time gives a beautiful white, 
silent and steady light. Each lamp is provided 
with hand and automatic switches and all 
modern improvements, which permits quick 
and active trimming. The 10-ampere lamps 
are adjusted to 47 volts, but range from 40 
to 60 to suit the requirements of any system. 
The device for the regulator is so arranged 
that a 10-ampere current may be reduced to 
9, 8 or 7, as required, reducing the candle- 
power of the light from 2,000 to 1,800, 1 600 
or 1,400, the lamps holding the voltage 
throughout the change. It requires but a 
moment to make this change, and it may be 
done while the dynamos are in operation. 
This will often be found useful when it is 
desired to reduce the candle-power required, 
and therefore fuel, from a predetermined 
hour until morning. 

Personal.—-J. H. Reid returned Thursday 
from a northwestern trip in the interest of 
his company. — Leonard & Izard have re- 
moved from the Rookery building to the 
Rialto, 151 Van Buren street.--E. Baggot 
will remove from his present quarters, Corner 
Madison and 5th avenue, ‘o 171 E. Adams, 
about Dec. 15th. 

Okonite Test.—In January, 1886, Mr. F. 
W. Cushing, now secretary of the Central 
Electric Company, placed in a conduit in 
Chicago an Okonite cable for the Commer- 
cial and Financial News Company. This 
company afterwards failing, the cable was 
used for various purposes until last week, 
when it was taken out by Mr. Cushing, who 
sold the cable to Leonard & Izard. The 
latter company caused the covering to be 
ripped off and used the wires in their new 
offices in the Rialto building. The cable 
had for the past four years been laying in a 
gas main, but when examined by the REview 
representative seemed to be as perfect as a 
new cable. D. B. D. 

Chicago, Nov. 30. 


OUR WASHINGTON LETTER. 

Proposals for Lighting.—-Bids for the elec- 
tric lighting plant for the steamship ‘‘ Ver- 
mont,” at the Brooklyn Navy Yard, opened 
at the Navy Department on the 29th of 
November, were as follows : 

The E. 8. Greeley & Co., $5,653.36; Ex- 
celsior Electric Co., $6,262.53 ; Brush Elec- 
tric Co., $6,300 ; United Edison Mfg. Co., 
$6,807; Thomson-Houston Electric Co., 
$7,493. 

On the 27th inst. proposals for furnishing 
combination lighting fixtures for the govern- 
ment building at Baltimore were opened at 
the Treasury Department. The bids were 
as follows : 

Schultz Fixture and Art Co., Baltimore, 
$5,138.05: Horn Brannen & F. Mfg. Co., 
Philadelphia, $8,787; Bergmann & Co., 
New York; $9,149.95; Geo. W. Walther, 
Baltimore, $9,246 ; R. Hollings & Co.. Bos- 
ton, $9,283.75; Edward Baggot, Chicago, 
$11,806.75 ; Thackara Mfg. Co., Philadel- 
phia, $12,998.36; Archer & Pancoast Mfg. 
Co., New York, $14,339.90. 

Washington Headquarters for the T.-H.— 
It is reported that the Thomson-Houston 
Electric Company is arranging to establish a 
headquarters in i .C, 

Washington, D. C., Nov. 30 











THE MICROBE OF THE MAGNET 
AGAIN. 





PROF. DOLBEAR TAKES ISSUE WITH THE 
“‘ REVIEW” WRITER. 





To THe Epitror or ELEectTricaLt Review : 


In your issue dated November 16th you reproduce 
a portion of an article published over a year ago, 
and which you say has attracted great interest and 
has been frequently published by others. The sub- 
ject is: “The Microbe of the Magnet.” I remem- 
ber seeing the original article, and imagined that it 
had been written by some one who either wanted to 
puzzle some of the unitiated or who was in a state 
of unstable equilibrium himself on the mechanical 
question involved. 

As it is stated that there is really a question of 
expenditure of energy in the case of an armature 
being held up by a magnet, I have thought it might 
be well to point out the error to the writer and 
others who have thought the statements of the 
article to be true. 

Let me quote from the article the sentence which 
embodies the pith of the mis-statement or misappre- 
hension : 

**It will hold that pound for an eternity, and 
every second of that time without end the magnet 
is expending energy, until it foots up an almost in- 
conceivable total of actual power.’’ The words I 
have italicized contain the untrue statement. 

Note first. that work, which is the measure of 
energy, is measured in foot-pounds, it is the product 
of a weight w into a heighth. The energy, which 
is the equivalent of an amount of work done, is 
wv 
the distance the weight is raised, is zerro—no work 
is done and no energy is therefore expended. Now, 
in the case under consideration, the armature does 
not move—consequently h=0—no work is done, and 
consequently no energy is expended. 

Wx0=0 for the same reason that 10x0=0, and 
there is no more mystery to be accounted for than 
that the molecules of the magnet itself should 
cohere together. 

Further on the inquiry is made: ‘‘ By what in- 
scrutable process does the mere magnetization of a 
bar of steel make of it a machine for the transfor- 
mation of energy?” Why if no energy is being 
transformed, it is not the hine it is supposed to 
be, and no inquiry needs to be made as to where it 
gets that which it does not get, or how it can do 
that which it does not do. A. E. DoLBEaR. 

Boston, Mass., November 23d. 





=wh in foot-pounds. In any case when h, or 








REPLY TO PROFESSOR DOLBEAR,. 


[The writer of the article in question 
neither wanted to puzzle the unitiated nor 
was he in a state of unstable equilibrium on 
the mechanical question, though he was, and 
still is, in a lamentable state of ignorance on 
the real question. The subject has for years 
been to him a fruitful source of speculative 
study, and in an idle moment were penned 
some of the thoughts which seemed worth 
recording. Nor is the force of these few 
paragraphs dispelled by the learned Profes- 
sor’s airy disposal of the whole subject. He 
might as well say at once ‘‘ h—0, ergo, there 
is no such thing as a magnet.” Is the kind 
of force or form of energy any different in 
the two cases of a magnet /ifting an armature 
through a distance and a magnet sustaining 
an armature with which it is not in contact ? 

The formula for work (w) used by the 
Professor is directly applicable to cases 
where time and distance are tangible factors. 
But the speculation may be carried into the 
domain of that formula. Suppose a perma- 
nent magnet is able to lift one pound through 
one inch, then 11 repetitions of such lift will 
equal one foot-pound. If that magnet have 
the armature removed as fast as it makes the 
lift, the foot-pounds will grow in numbers 
rapidly. And it will not do to say ‘‘ Oh, 
but you expend energy in removing the 
armature and store it again in the magnet ;” 
for it is conceivable to coat the magnet with 
wax and expose the armature to a powerful 
acid and dissolve it utterly ; the armature is 
thus removed in a way which renders 
storage of energy in the magnet impossible. 
Now in this case what becomes of the 
“*h=—O?” 

Or again, it stands today an open ques- 
tion whether the energy of a permanent 
magnet is not the same as that of an electro- 
magnet. All authorities agree that the 
phenomenon of magnetism is a distinct en- 
tity regardless of its source. Now we take 


a battery and an electro-magnet, such that 
the latter can sustain an armature weighing 
a pound when separated by a non-magnetic 
body, such as paper or wood, say one-six- 
teenth of an inch thick ; as long as the cir- 
cuit is closed the armature is sustained. But 
the moment the circuit is opened down 





drops the armature, becuuse the energy which 
sustained it is no longer supplied. And so 
long as the battery is supplying the required 
-current, the armature will be sustained. 
Does the distinguished Professor Dolbear 
mean to say that here also because A—0 
there is no expenditure of energy ? 

A body is at rest when two forces which 
tend to move it in opposite directions are 
equal. Gravity tends to pull the weight 
down ; gravity is a real ever-present form of 
energy, always potential and plenty of it. 
What holds the armature up against this 
living force constantly exercised? Is it 
that as soon as the armature is ‘‘ home,” 
gravity is annihilated? The erudite Pro- 
fessor will hardly assert that. 

Again, a permanent magnet may be made 
by an electro-magnet: that a permanent 
magnet capable of a certain attractive power 
can be made the means of magnetizing an 
immense number of other permanent mag- 
nets, each of which will have substantially 
equal power with the parent magnet. Each 
can lift a definite weight through a definite 
distance. Here it is not h—0, but h—a, in 
which a is a known quantity. Each of 
these magnets will indefinitely repeat the 
lift ¢f given the work to do. Yet work, ag 
the wise Professor truly says, ‘‘ Is the meas- 
ure of energy,” and we arrive back where 
we started in the original speculative in- 
quiry, Where does the energy come from ? 

But further, is the Professor really correct 
in his statement, ‘‘Work, which is the meas- 
ure of energy, is measured in foot-pounds ?” 
Did the le-rned Professor ever take hold 
of, say, two 50 pound dumb bells off 
a table, and without lifting them, try 
how long he could sustain them? He is 
the magnet, the dumb-bells the armature, 
but ash—0, he ought to be able to sustain 
them indefinitely, because, as he says, no 
work is being done. Even Muldoon might 
question that assertion. Are there no forms 
of energy save those which can be expressed 
rigorously and directly in foot-pounds? Is 
the force of cohesion not a form of energy 
despite the Professor’s sneers? If not, why 
does it take such a tremendous pull to over- 
come it in a steel bar? Chemical combina- 
tion in a battery enables it to develop 
energy, but on direct measurement where do 
we find the element h ? 

Sulphuric acid and water in mixing grow 
hot ; heat is a form of energy, yet, on direct 
measurement, where do we find the element 
h? 

Coal when inflamed produces light and 
heat ; both are forms of energy ; yet where 
is the Professor’s h? 

Such questions can be multiplied indefin- 
itely. In all it is safe to say that each form 
of energy may be expressed by transposition 
into the universally applicable C. G. 8. sys- 
tem, because we know the relations and the 
equivalents. We know the energy ex- 
pended in heating a pound of water to a 
given temperature, or in combining a pound 
of zinc with oxygen, or in burning a pound 
of coal, or a cubic foot of a known gas, orin 
maintaining an arc or incandescent light of 
known value, and these and a great many 


other of nature’s transformations are reduc- 
ible to the common basis of measurement 
t.e., foot-pounds. But the mystery of the 
permanent magnet still remains, and we can 
not phrase it directly in foot-pounds. ] 





PERSONAL. 
Mr. H. D. Stanley, after a long absence in 
the wilds of Connecticut, is again visiting 
his New York friends. 


Mr. Cyrus O. Baker, Jr., returned last 
week from a few weeks’ sojourn in Paris. 
It is with difficulty that he speaks the Eng- 
lish language, but it is gradually coming 
back to him. 


Mr. C. J. Field, who resigned the first of 
the month as general manager of the Edison 
Electric Illuminating Company, of Brook- 
lyn, N. Y., was presented with a Mexican 
onyx clock, two beautiful vases and a set of 
silver cutlery by the employés of the com- 
per. all of whom greatly esteem Mr. 

eld. 








The directors of the Concord, N. H., 
horse railroad have voted to introduce elec- 
tricity as a motor power. The Thomson- 
Houston system has been adopted by the 
company. The estimated cost of the change 


,000. 


Our Worthless Board. 


THE GRAND JURY REPORTS THE NEW YORK 
BOARD OF ELECTRICAL CONTROL ‘* NEG- 
LIGENT AND INCOMPETENT.” 


The Grand Jury of this city for November, 
made a careful examination of the electric 
wire situation here, and last week handed in 
a presentment on the subject. Many wit- 
nesses were examined, including Mayor 
Grant, ex-Mayor Hewitt, Commissioner of 
Public Works Gilroy, and a number of elec- 
trical experts. The presentment is as follows: 

“The Grand Jury, through its foreman, 
makes this presentment to the honorable 
court. It has made an investigation into the 
general subject of subways and of the elec- 
trical wires strung in the city’s streets. The 
jury finds that the present State laws per- 
mitting every wr sheen authorized to op- 
erate underground structures to tear up pave- 
ments, subject only to the formality of ob- 
taining the departmental permits necessary 
to the proper enforcement of the regulations 
of the Department of Public Works, are an 
effectual hindrance to a good pavement and 
clean streets. There is a great need of legis- 
lation which will give the city authorities 
the power to determine when, and under 
what conditions, the streets shall be dug up, 
and to enable a proper supervision and reg- 
ulation of this class of work. 

‘* At present the same street may be dug 
up day after day by different companies, 
whereas one such opening could, under 
proper supervision, be made to answer for 
several cases. The whole matter of tearing 
up pavements, opening trenches, reaching 
water or gas pipes, as well as relaying the 
pavement, should be under the control of 
the Department of Public Works, and such 
work should be done by the department on 
application. 

‘*The parties desiring the work should 
make a deposit to cover its estimated cost. 
It is the opinion of the Grand Jury that, 
whenever possible, subways should be con- 
structed which would include ample space 
in one tunnel for the gas, steam and water 
pipes, and for wires, traction cables and 
similar uses, instead of, as at present, allow- 
ing each separate interest the exclusive use 
of aseparate part of thestreet. Thereshould 
be a regulation, also, compelling contractors 
acting for private corporations to work two 
or three shifts of men so that the work 
may go on both day and night and thus 
reduce to a minimum the annoyance of open 
excavations. 

‘* The Grand Jury has been unable from 
lack of time to go into the question of the 
origin and effect of the so-called subway 
legislation with sufficient care to warrant its 
suggesting any modification, and has there- 
fore confined itself to the condition of 
things as they now exist in the streets. 

‘*The jury has been assured by satisfac- 
tory evidence that the opposition of the 
electric companies to burying their wires 
has practically ceased, and that they will 
.occupy the subways when completed, but 
it is the opinion that the city authorities 
should keep it constantly in view that 
ultimately they ought to avail themselves of 
the city’s rights under the act of 1887 (as 
recommended by Mayor Hewitt), to become 
the owner of its own electrical] subways, and 
that the control of these subways should be 
vested in the Department of Public Works, 
and not in a separate commission respon- 
sible to no local authority. 

The Grand Jury regrets that it is unable 
to determine the responsibility for the death 
of Lineman Feeks, since an examination of 
the evidence before the coroner’s jury failed 
to fix responsibility beyond a reasonable 
doubt. In this connection it presents to the 
court that there is room for radical reform 
in the present method of conducting coron- 
er’s inquests. They have largely degenerated 
into a sensational investigation, in which 
counsel for the supposed defendants are al- 
lowed unlimited latitude. Private papers 
found upon the deceased have been given to 
the press, and the ends of justice defeated by 
the admission of evidence not related to the 
simple question properly before the coroner. 

‘From investigating the cause of death of 
Lineman Erdman, the Grand Jury is of the 
opinion that there is evidence obtainable that 
would enable the responsibility to be placed, 
and the foreman has handed a memorandum 
of the same to the District Attorney for such 
action as he shall deem proper. 

‘*The Grand Jury presents to the court 
that in its opinion it was a grave error to in- 
trust such important interests to a commis- 
sion or board having no practical acquaint- 
ance with the subject of electricity, either 
theoretical or applied. The jury believes 
from evidence presented to itthat the present 
Board of Electrical Control has been negli- 
gent as well as incompetent, and is largely 
responsible for the slow and unsatisfactory 
manner in which the wires are being removed 
from our streets ; and that as soon as possible, 
without the serious impairment of vested 
interests, this board should be removed and 
the control of electric subways and service 
should be intrusted to competent super- 
vision.” 

The presentment was signed by Andrew 





Little, foreman. 
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x", The Duluth, Minn., Telephone Com- 
pany has amended its articles of incorpora- 
tion and made its capital stock $100,000. 


x, The paper read before the Electric 
Club by Mr. J. J. Carty, electrician of the 
Metropolitan Company, New York, has 
attracted considerable attention in telephone 
circles. The subject was one that greatly 
interested all practical telephone men. 


x, Telephonic service between Boston 
and Concord is to be improved, and an 
independent wire will soon be in position. 
This improvement will give the inbabitants 
of Concord, Manchester and Nashua the 
advantages of the long-distance telephone, 
connecting with New York, Philadelphia 
and Buffalo. 


x*, The Court of Appeals, New York, has 
decided that the position of the American 
Bell Telephone Company that it should not 
pay tax in this State on its capital stock 
(being a Massachusetts organization) is good, 
and decides against the State in its attempt 
to collect a tax of $34,000 on capital stock. 
It would certainly be most unjust to require 
this company to pay a tax on its capital in 
every State in the Union simply because 
telephones are used in every State. 


x", The Iowa Union Telephone Company 
will not build the toll line from Muscatine to 
Washington. Subscriptions were  forth- 
coming as requested at all points except 
Columbus Junction. The people of that 
enterprising place want the line badly enough, 
but they have an idea the company will build 
it anyhow, and so decline to contribute any- 
thing toward it. They will not be urged, 
unless the people of Washington do the 
urging. They have done all in their power 
to bring Columbus Junction around, but 
without avail. 


y*, Amos Chaffee, of Detroit, Mich., 
sued the Telegraph and Telephone Con- 
struction Company of that place for $50,000 
damages on account of the loss by fire of 
the Barnes paper warehouse in 
street, Claiming that the network of wires 
maintained by the company in the alley 
made it impossible for the firemen to extin- 
guish the flames. Judge Reilly decided that 
the fire, and not the wires, was the proxi- 
mate cause of loss, and that Mr. Chaffee 
could not recover. The Supreme Court has 
affirmed this decision. 


x, The Newark, N. J., Subway Com- 
pany is formally incorporated with a capital 
stock of $100,000. James Smith, Jr., pro- 
prietor of the Journal; Philip Jackson, of 
the Newark Electric Lighting Company ; 
David Young, Henry M. Doremus, Lawyer 
J. Frank Fort, ex-Collector Samuel Klotz, 
B. W. Hopper and Lawyer M. T. Barrett are 
the incorporators. They will seek a fran- 
chise trom the city to lay conduits for un- 
ground wires, into which it is proposed to 
place all the telephone, electric lighting and 
other wires, and the company expects to get 
the sole privilege for this business in Newark. 


xy The New England Telephone Company 
during the past summer and fall has put up 
many miles of wire in extending its lines, 
and the company’s territory is now pretty 
well covered. Among some of the more im- 
portant additions are the following : Lowell, 
Gloucester, Lynn, Salem and Newburyport, 
Mass., North Adams to Pittsfield, Mass., 
Portland and Gardiner, Me., Nashua and 
Manchester, N. H., and Manchester to Con- 
cord, N. H. In these lines the double 
copper wire system is used as the long dis- 
tance service requires its use. From 40 to 


45 chestnut or cedar poles were erected to 
the mile, and well braced. Nearly all the 
stations of Boston’s suburbs will have new 
switchboards before January of the coming 
year, numbering about 23 in all. 


Larned J 





New Telephone Building in Hartford, Ct. 
The Southern New England Telephone 
Company will, early in the spring, build on 


-Pearl street, Hartford, on the east corner of 


South Ann street, and as soon as possible 
thereafter the telephone wires in the center 
of the city will be carried underground and 
brought to this new central station. 

The building will be three stories high and 
cover the entire lot, which is about 50 by 100 
feet in area. The wires. will be collected 
into cables, as is now done in portions ot the 
city, and these cables which contain 50 pairs 
of wires, will be carried through conduits in 
the form of iron pipes, one and one-half to 
one and three-fourths inches in diameter, 
lined with porcelain. The pipes will be put 
underground three to four feet and laid in 
cement. 

Six of the pipes will be laid in a row, 
horizontally, and if occasion requires another 
story of pipes can be laid over these. At 
certain distances along the streets there will 
be manholes, and at distributing points the 
cables will be brought to the surface and 
carried to the top of poles, where they will 
Lranch off into different directions. Some 
two miles of conduits will be laid in the 
center of the city, and it is thought when the 
new system is in working order the service 
will be in every way satisfactory. A good 
share of the New Haven system is already 
underground and works very satisfactorily. 


—_——_@oo-—- 





Calling by Number in Connecticut. 

Mr. Geo. E. Betts, manager of the Bridge- 
port division of the Southern New England 
Telephone Company, by his able and popu- 
lar management, bas built up the Bridgeport 
City exchange until its ledger now shows 
upwards of 700 subscribers. 

Mr. Betts has recently adopted the system 
of making connections by number of sub- 
scriber and circuit. The operators are in 
structed to make no connections by the old 
method. 

One side of the following dialogue between 
an operator and subscriber was overheard, 
the other end being afterwards related by the 
operator. 

‘* Number, please ?” 

‘‘O! hang the number, I want Blank & 
Company.” 

‘“You must find their number on your list ; 
we don’t know subscribers by name now.” 

‘‘But I fired your list into the waste 
basket.” 

‘I'm sorry,” was the sympathetic reply 
of the proverbially sweet voiced telephone 
girl, ‘‘ but I’m afraid you will have to fish it 
out again.” 

At this juncture, it is claimed, a puff of 
blue smoke was plainly discerned to issue 
from the receiver. 

‘eRe 
New Telephone Attachment. 

A Hartford inventor, William Gray, em- 
ployed at Pratt & Whitney’s, has, says the 
Courant, added another to the clear list of 
automatic devices where you drop a coin in 
the slot and get your money’s worth right 
away. This time it’s the telephone, of all 
things least likely, one would say, to yield 
to that sort of automatic persuasion. The 
scheme is this: A transmitter and other 
telephone outfit are set up in any public 
place. John Smith, for instance, not a 
subscriber, comes along and wants to send 
a message to any one who has a telephone. 
He goes to the instrument, calls up Central 
and asks for the arithmetical alias of his 
acquaintance. Central gets the party, and 
then, before the conversation opens, tells 
Smith to put his money in the slot—if to 
talk in Hartford, 10 cents; if out of 
town, 25 cents. The coin goes down the 
slot and rings a bell by electricity at the 
central office--one ring for 10 cents and a 
different ring for 25 cents, so that the 
operator knows what has been put in. 
After getting that signal the conversation is 
allowed to go on. President Tyler is going 
to give the machine a trial here. He will 
put up a dozen or so in central locations 
like the post office lobby, the railroad sta- 
tion, the county building, etc., if permission 
is given, will fit them with metallic circuit 
wires and best of instruments, and will 
let Hartford, enjoy the privilege if it wants 
it.—New Haven Palladium. 





Cables for Alternating Currents. 

Electricians have long discussed, and are 
still discussing, the description of cable to 
be used for alternating currents, says C. 
Jacquin in U’Hlectrician. When alternating 
currents were utilized for the first time, ¢. ¢., 
for supplying the Jablochkoff candles, ordi- 
nary cables were employed. Since then, 
owing to the introduction of the transformer 
system, the use of alternating currents has 
largely increased, and numerous mains for 
alternate current distribution have been laid. 
Some theorists then expressed the opinion 
that instead of employing two separate con- 
ductors, one going out and the other return- 
ing, it would be far preferable to have a 
single concentric cable, the central core form- 
ing one of the conductors, and the other con- 
sisting of a ring insulated from the core. In 
such a cable the two conductors are at each 
moment traversed by opposite currents, and 
consequently give rise to no field of force 
outside the conductors. Thus these cables 
produce no induction troubles on telephone 
lines. Moreover, the metallic sheathing is 
not the seat of any parasitic current. A 
simple cable, on the contrary, produces a 
variable circular magnetic field, and if it is 
covered with a metallic sheathing, we have 
a loss of energy due to the Foucault currents 


and other induction phenomena in this 
sheathing. Many, believing these losses to 


be excessive, have thought that armored 
cables should for this reason be concentric. 
If it is true that concentric cables save us 
from induction, they offer in other respects 
seriousinconveniences. The central stations 
at Berlin and elsewhere soon found this out. 
Defective insulation between the core and 
the annular ring gave rise tu serious accidents. 
The cause of these accidents is easily under- 
stood. Ina concentric cable the difference 


of potential between the two conductors is | 


double that which exists between the core 
of a simple cable and the earth. The insu- 
sulation between the 
two conductors of the 
concentric cable should 
therefore have at least 
twice the value of 
that of a simple cable. 
Now, in the first con- 
centric cables the in- 
sulation was far from 
being equal to that of 
the simple cables, for the makers, in the 
manufacture of them, had employed as 
a dielectric merely textile fabrics impreg- 
nated with pitchy substances. If we wish 
to have concentric cables sufficiently insu- 
lated, we must use very thick layers of 
gutta-percha, which are very difficult to 
vulcanize at their periphery, and then the 
cables become very expensive. Thus the 
concentric cables for thé Municipal Central 
Station at the Halles Centrales cost 38fr. per 
meter, whereas the corresponding simple 
cable costs 8.35fr. 
(lead and return) amounts in the case of the 
concentric cable to 33fr., against 16.7fr. for 
the ordinary cable. In other words, it costs 
twice as much. 
it may be asked whether it would not be 
better to return to the simple cable. In 
order to answer this question it is necessary 
to ascertain whether the loss of energy 
which takes place in a simple armored cable 
is really so great as to necessitate the em- 
ployment of concentric cables. The ques- 
tion being too complex to allow of any 
figures being fixed d priori, it was found 
necessary to solve it by direct experiment. 
It was for this purpose that I carried out the 
following experiments. It is not surprising 
that no experiments of the kind had pre- 
viously been made; as a considerable amount 
of expensive material and apparatus is re- 
quired, all of which M. Henri Menier placed 
at my disposal in his works at Grenelle. 





Fig.2. 





Thus the cost per meter | 


In the face of these figures | 


The plan of my dispositions is shown in 
Fig. 1. A cable of 200 metres, unwound 
upon the ground, may be traversed either 
by the alternating currents from the dynamo 
D,, or by the continuous currents from the 
dynamo D,, by means of the commutator C. 
In the circuit are placed a rheostat P, an 
electro-dynamometer, A, and the fixed bob- 
bin of a wattmeter, W. The movable bobbin 
of this latter is connected with the terminals 
m, n of the conductor. 

An alternating current from D, is first 
sent through the cable. If the cable is 
armored, hysteresis, induction currents, 
and Foucault currents are produced in the 
sheathing, having the effect of creating a 
counter-electromotive force in the conductor ; 
so that in order to obtain an effective current 
in this conductor, it would be necessary to 
have at the terminals of the cable a differ 
ence of potential above that given by Ohm’s 
law. The deviation a of the wattmeter will 
then give the total power P expended on the 
cable for an effective current given by the 
electro-dynamometer A. Substitute for the 
dynamo D, the continuous current dynamo 
D,, and bring the electro-dynamometer to 
the same deflection, a smaller deflection, a’, 
isread. Thecurrent being continuous, there 
is no induction in the sheathing ; the watt- 
meter then measures simply the power C?R 
expended in the conductor. The power p 
dissipated in the sheating is determined by 
the two experiments 

p=P—C?R. 

But what is especially interesting is not the 
absolute value of the power dissipated, but 
the ratio p a 

CR a 
which depends only on the ratio of the de- 
flections of the wattmeter. 

These are the results obtained with an al- 
ternating current of 3,000 periods per minute. 
If we pass an alternating current through a 
| cable without sheathing, wound upon the 


1 








Fig 3. 


Fig.4 


iron bobbin which serves to transport it, 
the power dissipated in this bobbin is equal 
to ten times the power expended in the con- 
| ductor. This shows of what importance the 
parasitic currents are when the mass of iron 
is not divided. Once unwound, the cable 
without sheathing expends no more energy 
| with an alternating current than with a con- 
tinuous current. In a lead covered cable 
the loss in the lead envelope, even when the 
two extremities are connected (Fig. 2), is 
| Only 1 or 2 per cent. of O* R, as no hys- 
teresis is produced and the magnetic field is 
feeble. We then worked with a cable 
covered with lead, then with hemp, then 
with iron wire, and lastly, with a material 
impregnated with pitch. When the cable is 
laid in trenches, the tarred material does not 
insulate, so that the iron is to earth through- 
out its length ; this is why, after having left 
the sheathing insulated upon the earth by 
the tarred cloth, I connected the two extrem- 
ities of the 
C=Copper. L—Lead. J=Iron. 

iron by a wire of slight resistance (Fig. 3). 
As the lead is only separated from the iron 
by very weak insulation, they may also be 
connected. In order to make the conditions 
as unfavorable as possible, I connected the 
lead and iron by a copper wire, and then the 
two sheathings together as shown in Fig. 4. 
The following are the figures : 
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When the sheathing is insulated, only 
hysteresis and Foucault currents are pro- 
duced, and the ratio is but .18. When, on 
the contrary, the sheathing forms a closed 
circuit, it constitutes the secondary circuit 
of a transformer ; a current is developed in 
it which is all the more intense, since the 
resistance of this circuit is feeble ; thus, with 
the sheathings connected, the ratio is from 
.28 to .35. It may be remarked that the 
last case is not frequent in practice, for the 
resistance between the iron and the lead can 
never be altogether disregarded. Thus, .35 
is a maximum. 

These figures relate to a current of 3,000 
periods per minute. With currents of 
6,000 to 7,000 periods per minute, the loss in 
the covering would evidently be greater. 
We may say that the loss in the envelope of 
a lead-covered cable is from 2 to 3 per cent.; 
while in a cable covered with lead and iron, 
the loss in the covering reaches the high 
maximum of 45 to 50 per cent. of the power 
dissipated in the conductor itself. Now, it 
must be remarked, that alternate-current 
cables are almost always traversed by cur- 
rents of high tension, and that the loss in 
the conductor never reaches more than 5 
per cent. of the total power produced by 
the machines. Considered from this point 
of view, the additional loss due to an en- 
velope of lead may be entirely disregarded. 
In a lead and iron cable the loss due to the 
covering is at its maximum 2.5 per cent. of 
the total power of the station. 

It follows from these experiments that it 
is always more advantageous to employ 
simple cables, even when armored. than 
concentric cables, and that there is no need 
to fear a detrimental effect upon the neigh- 
boring telephone lines. In fact, the loss 
due to this cause is comparatively slight, and 
the mains cost half as much. The advan- 
tage becomes incontestable when we only 
employ a covering of lead, since a simple 
cable of this nature does not expend appre- 
ciably any more power than a concentric 
cable. In practice, we can in many cases 
content ourselves with a tube of lead, and 
substitute for the iron armor another 
mechanical protection, such as an earthen- 
ware tube or a tube of impregnated wood. 
—_>-+—___ 


* The New Cable. 


The fact that Charleston, 8S. C., will be 
made a terminal point of the Commercial 
Cable, making direct ocean telegraph com- 
munication with Hayti and the other West 
Indian islands, is generally regarded by the 
business men as a good thing for the city. 
It is argued that while the business of the 
company may be done for the benefit of the 
company and not directly for the benefit of 
Charleston, yet Charleston is, by the cable 
connection, made a city of some distinction. 
One result of the laying of a telegraph cable 
from Charleston to tLe West Indies, is that 
the system of weather reports for this country 
will be extended in a most important direc- 
tion, with regard to the agriculture and 
shipping interests of the Atlantic and Gulf 
States. When the necessary stations shall 
be established in the West Indies, it will be 
practicable for the signal service bureau to 
give warning of the development of cyclonic 
storms, and of the direction of their move- 
ment, several daysin advance of their arrival 
on the coast of the United States. Eve 
farmer on the seaboard is directly concerned, 
therefore, in the landing of the new cable at 
Charleston, and will have always a personal 
interest in its welfare and work. 

——— —s 
An Unique Feature of the Pennsylvania 
Limited. 

The Pennsylvania Limited, performing a 
daily service between New York and Chi- 
cago, needed but one feature to complete 
the perfection of its appointment. The men 
had their porter and barber, and now the 
ladies have their maid and hair-dresser. The 
introduction of the maids is as novel as it is 
a unique feature. It exists on no other regu- 
lar train in the world, and the ladies who 
travel will appreciate it heartily. The 
maids are colored women, and there is one 
employed on each train. They are especially 
charged to look after the comfort of ladies, 
children and invalids. They are to assist 
the ladies in making their toilets, to dress 
their hair, and serve as a hand-maid to them 
in the fullest sense of the term. They will 
have an eye to the children, and have a care 
for invalids and ladies who may travel with- 
out a male escort. The convenience and 
comfort of having an attendant of one’s own 
sex will be cordially appreciated by timid 
women and those who are inexperienced in 
travel. The Pennsylvania Railroad Com- 
pany and the Pullman Palace Car Company 
deserve great credit for their persistent 
efforts to enhance the comfort and pleasure 
of their patrons. 








An Electrical Critic. 
To THE Eprror or ExectricaL REVIEW: 

There is great need of a good electrical 
critic. A man of genius; a born critic, 
would do the world a great service just now. 
I say the world, because the want is wide- 
spread and as apparent in Europe as in 
America. It is as plainly seen in the tech- 
nical journals as in the daily press and 
popular magazines and almost as much in 
books as in either of these. 

In the wild dance that ushered in the 
electric light, the motor and ‘‘the box of 
electricity,” sobriety of speech was at a dis- 
count and Hospitalier’s electrician, ‘‘ every 
fellow who nailed up a few wires,” every 
fellow who could invent and tell a good 
story of electrical feats that never occurred, 
pushed the student and thinker aside and 
took the front seat. This, in the eternal 
fitness of things, may have been the proper 
thing for the time. Whether the inevitable 
reaction has set in it is not easy to say, but 
there are some indications that way in this 
country where the practical common sense 
of the people, although confused and un- 
settled for a while, eventually brings things 
to their proper level. Anyway regrets are 
not in order and there is nothing to be 
gained by recalling the past ; but a few ex- 
amples from current literature may be 
useful at least in showing where a healthy 
criticism would be very beneficial. 

It has been said that ‘‘ there is no more 
danger in a 10,000 volt machine than ina 
circular saw.” The bare statement is abso- 
lutely true. But then we do not have circu- 
lar saws in every room, every house, every 
block, or running along the streets. Saw 
mills do not fall from the skies. It has also 
been said that ‘‘ when a storage battery is 
completely discharged, the electrodes re- 
main precisely as they were when new;” 
the simple fact is that when this occurs 
there are no electrods left, there is ‘‘no 
battery at all.” These and many such 
statements are allowed to pass unchal- 
lenged, while a professional electrician goes 
a-gunning for a writer in a daily paper in the 
wild West for a slip or two in electrical his- 
tory ; this is going for a field for small game. 
It is easy enough making slips of this kind 
in preparing articles for the daily or weekly 
press when popular needs or commercial in- 
terests are involved. But this cannot be 
said of the circular saw statement or of the 
article in Scribner’s Magazine, to which a 
correspondent of yours takes, seemingly, 
proper exception. For we have a right to 
expect something which, though popularly 
written and clear of technicalities, is yet 
scientifically exact in our magazine litera- 
ture. 

Several months ago one or two of your 
New York contemporaries reviewed a book 
by Prof. Balfour Stewart and Haldane Gee, 
and recommended it strongly to students, 
teachers and practical electricians. In look- 
ing through this book lately for some infor- 
mation on the storage and primary battery 
question, I came across some statements 
directly at variance with what I had long 
ago learned and often since verified,and also 
in direct contradiction of statements in its 
own pages. For example, on page 66 
describing the battery action, itsays : ** The 
oxygen ends of the various molecules will 
point to the positive terminal to which the 
will be attracted while, on the other hand, 
the hydrogen ends will point to the negative 
terminal to which they will be. attracted.” 
This is repeated in the next paragraph on 
the same page. Now the actual fact is the 
oxygen will point and be attracted to the 
negative terminal, to the zinc or positive ele- 
ment, while the hydrogen points and is at- 
tracted to the positive terminal, as shown in 
the book itself on page 79, where it says: 
‘The first effect of the immersion of the 
electrodes in dilute acid may be regarded us 
a polorization or pointing of these liquid 
molecules. * * * * Namely, the ends con- 
taining oxygen pointing to the zinc and the 
ends containing hydrogen to the copper 
terminal.” 

Again, on page 250: ‘‘ Now an ampere in 
one second—in other words a coulomb 
—will liberate,” etc. ‘‘Hence a coulomb 
will decompose,” etc. And on the same 
page, in a table of chemical equivalents, 
it gives the number of ‘‘Grammes per 
Coulomb.” Now in this case if the names 
ampere and coulomb were interchanged the 
descriptions would be correct. For we 
know that the coulomb is a static unit, and 
that the name ampere was given to the unit 
of current for the sake of brevity and to 





avoid the awkward periphrase ‘‘ per second.” 
A coulomb decomposes nothing, for it is not 
electricity at rest, but that which is in motion 
that does work of any kind. 

From the names on the title page of this 
book, whether authors or publishers, and 
those receiving ‘‘ honorable mention” in its 
preface, as well as from the reputatiun of its 
reviewers, there was reason to expect better 
things. It is only just to the memory of 
Prof. Balfour Stewart, a strong-headed and 
clear-spoken man, who was a great teacher, 
to say that he has been dead for some time, 
and that it is not probable that he ever saw 
the work while going through the press. 

This book is not without much merit. 
There is an excellent explanation of the 
theory of the galvanic battery, pp. 77, 78, ¢¢ 


A case in which there ought to have been 
long since wide-spread and definite informa- 
tion is that of the defective earth of the 
Nova Scotian cables. The two cables de- 
scended from the same cable house into the 


“salt water close by, and the armor sheating 


of each cable was used to complete its own 
earth connection. This arrangement proved 
defective, for what was sent on one cable 
was heard on the other. The electrician 
who reports the case apparently forgot or 
ignored the fact that the earth conducts 
only by virtue of its moisture, and also the 
conducting power of the sheathing and of 
the ocean between the termini, and in a fit 
of deep thought got down to and placed the 
blame on the underlying cambrian rocks. 
Any smart telegrapher would have called 
this a case of ‘‘ break over.” But it was 
nothing more or less than a case of ‘‘ over- 
flow,” such as was demonstrated by the 
Richmond telephone experiences, and 
another evidence that the earth does not 
form circuit in the ordinary meaning of the 
word ; that electricity has a selective power 
and exhausts its energy, without forming 
‘* circuit,” in good conductors and takes to 
the earth only as a last resort. 

Davip FLANERY. 
Memphis, Tenn., Nov, 23, 1889. 

The Telegraphers’ Penmanship. 

Have you noticed, by the way, that the 
telegraph operators of this country have 
developed a handwriting of theirown? A 
sort of rolling roundhand. They nearly all 
write it. It isas much their own and as char- 
acteristic as the old fashioned engrossing 
hand that law clerks, and especially convey- 
ancers’ clerks, used to employ. 

The foregoing bit of chat is taken from the 
New York Tribune, but the fact has long 
been noted in newspaper offices. There is a 
wonderful similarity in the chirography of 
operators in the Press Association. It isa 
sort of rolling roundhand, and it has the 
additional peculiarity of joining nearly all 
the words of a sentence together. This 
saves time. The ease and rapidity with 
which the operators follow the tick of the 
instrument is alsoa marvel to the uninitiated. 

—_——e @ e—_—_ 
Telephone Litigation. 

The case of the United States vs. the Amer- 
ican Bell Telephone Company came up be- 
fore Judge Colt in the United States Circuit 
Court the morning of the 15th inst., on the 
motion of the defendant that the court de- 
fine the issue upon which the plaintiff can 
take testimony. The defendant contends 
that the evidence must be confined to the 
questions raised by the plea as to fraud, and 
that evidence relating to the priority of the 
invention shall be excluded. George A. 
Jenks and C. 8. Whitman appeared for the 
Government, and Elias Merwin and Chaun- 
cey Smith for the defendant. The court 
reserved its decision. 

——__-<>>o—_—_———-_ 





Telephone Amusement. 

A novelty is reported from Hastings in 
connection with the performance of ‘‘ The 
Yeoman of the Guard ” at the theatre. The 
stage had been connected by telephone with 
various private houses and hotels, so that 
numbers of people are nightly hearing the 
opera without seeing it. Weare not aware 
that this has ever been tried except in iso- 
lated cases as anexperiment. Hastings may, 
therefore, be congratulated on being in the 
van of progress.-—London Globe. 





Vil Not Wanted. 

A report received by the Government from 
Guatemala, dated September 7th, 1889, states 
that since the introduction of electric lighting 
into the towns of that country there has been 
a large diminution in the importation of 
mineral oils. In the capital of the republic, 
with a population of 70,000, and in Quezal- 
tenango, with 30,000, the consumption of 
oil has fallen off one-half. At San Jose, 
Retalhulen and Antigua the substitution of 
electric lights for oil illumination bas been 
in a still larger proportion. 














.... Mr. Gleason B. Wells has been ap- 
pointed general agent of the Western Union 
Telegraph Company for the State of Colo- 
rado, 


..-. David Tulloh Newton, aged 34 years, 
died at Lockport, N. Y., recently. He was 
a well-known telegraph operator 10 years ago 
in Western New York, and held positions 
in the service of the Western Union and 
Central-Hudson in Rochester, Buffalo and 
Lockport. 


The telegraph operators of the 
country have developed a handwriting of 
their own, a sort of roundhand. They 
nearly all write it. It is much their own 
and as characteristic as the old-fashioned 
engrossing hand that law clerks, and especi- 
ally conveyancers’ clerks, used to employ. 


.... The members of the Kansas City 
branches of the Military Telegraphers’ Corps 
and the Old Time Telegraphers, met recently 
to make preliminary arrangements for the 
convention of the organizations, which will 
be held in Kansas City in September, 1890. 
Owing to the small number present at the 
meeting nothing was done beyond an in- 
formal discussion of the subject. Another 
meeting will be held soon, at which com- 
mittees will be appointed and the place for 
holding the convention settled. 


In the suit of Amos Chaffee vs. the 
Telegraph aad Telephone Construction 
Company, of Detroit, Mich., for $50,000 
damages on occount of the loss by fire of 
the Barnes paper warehouse in Larned street, 
claiming that the network of wires main- 
tained by the company in the alley made it 
impossible for the firemen to extinguish the 
flames. Judge Reilly decided that the tire, 
and not the wires, was the proximate cause 
of loss, and that Mr. Chaffee could not re- 
cover. The Supreme Court has affirmed this 
decision. 

.... Judge Shipman, of the U. 8. Court, 
has rendered a decision in the case of Edward 
Harland vs. the United Lines Telegraph 
Company. ‘The case is one of many brought 
in different States by the receiver of the 
American Rapid Telegraph Company against 
the United Lines for $300,000 for the use of 
certain lines and other property belonging 
to the American Rapid, of which Edward 
Harland is the receiver. The defendants 
made a plea tu the jurisdiction of the court, 
claiming that no service whatever had been 
made upon the defendant corporation sufti- 
cient to hold them to answer this suit. The 
plaintiff demurred to that plea. The de- 
murrer has been overruled by Judge Ship- 
man, thus practically deciding that if the 
facts stated in the plea tothe jurisdiction are 
true, it may be a good defense for the action. 


. Some black boys on the Congo are 
now learning the art of telegraphy, says the 
N. Y. Sun. They live in the cataract region. 
A short telegraph line has been stretched 
over the hills and the boys are sending mes- 
sages to one another. Their instructor is 
Mrs. Bentley, the wife of one of the best 
known African missionaries. The last time 
she was in Europe she learned telegraphy 
for the purpose of training native operators, 
and she hopes to have them all ready for 
service by the time the Congo railroad 
stretches a line along the river. When a 
French or German operator tries to send a 
message in English it is observed that he is 
apt to make a rather bad job of it, partic- 
ularly if the penmanship is a little blind. 
As these boys can read only in their native 
language it is possible that some of the 
French messages they will transmit will have 
a little value as curiosities. 


Quite a Stretch. 

The longest distance over which telephon- 
ing can be maintained is uncertain. Seven 
hundred and fifty miles is a common daily 
occurrence, but two gentlemen are reported 
to have quite recently carried on a protracted 
conversation between Charleston, 8S C., and 
Omaha, Neb., a distance of about 1,500 
miles, 
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* * A syndicate of capitalists bas about 
completed arrangements to build an electric 
railway at Springfield, IIl. 


* * An electric standard railway is to be 
built between Atlanta and Savannah, if we 
can depend upon Atlanta newspapers. The 
water power of the Ocmulgee and other 
rivers along the route is to generate the elec- 
tricity to move the trains, and it is estimated 
that 65,000 horse-power will be within reach 
of the road. 


* * The electric light company, of Had- 
donfield, New Jersey, has decided to place 
in their plant two Armington & Sins en- 
gines and two Fort Wayne alternating incan- 
descent dynamos, with a capacity of 1,250 
lights. <A brick building, 35x72 feet, is to 
be erected, with a 70-foot stack. The build- 
ing, it is expected, will be completed in 30 
days, and the plant in operation in 90 days. 


* * The McKeesport, Pa., Light Com- 
pany has recently reduced the number of 
its directors from nine to five. The new 
board is as follows: Dr. T. L. White, Henry 
Reiber, Thomas Reynolds, I. H.Clements and 
Manager Harnett, of the Edison Company. 
This gives three McKeesporters and two 
New Yorkers on the board. Organization 
was effected by the election of Dr. White as 
president, T. G. Reiber, secretary, and John 
K. Skelly, trez.surer. 


* * A new central station has lately been 
established at Gand, Belgium, by the Société 
Annonyme Belge pour |’Eclairage public 


par l’Electricité. It is intended to supply 


light for a large number of houses. In the 
installation there is a boiler house, an engine 
and dynamo house, and a house for batteries. 
The boilers are two in number, of the ver- 
tical type; the dynamus are built on the 
‘Tudor system, and the engines have been 
made by Carels Fréres. ‘The engines run 
at 120-revolutions per minute, and the dy- 
namos at 900 revolutions and 160 volts. 
There is one battery of accumulators, which 
is composed of 60 elements weighing 12,000 
kilog. altogether. 


Electric Meters. 

Since the usefulness of the alternating 
current meter has become a recognized fact, 
its. general adoption has correspondingly 
increased. 
current meter, manufactured by the West- 
inghouse Electric Company, has been made 
to the number of 11,000 since last year, and 
these instruments are in actual operation to- 
day. 

This enormous increase in the demand for 
theze meters has necessitated the company 
to increasing its facilities for production. 
In consequence the meter department has 
been duplicated, and the weekly production 
amounts now to 400 meters. The new ma- 
chinery required for the manufacture of 
these instruments arrived only last week. 

According to the general opinion expressed 
in correspondence referring to the meter, if 
appears that the adoption of the meter sys- 


electric lighting business. 
only a great advantage to the company, for 
the reason that it is now able to exact pay- 
ment for the entire generating capacity of 
their plant, but to the consumer the meter 
has also proved of benefit, because his bills 
for electric lighting are now placed upon a 
basis of equity—he pays for what he gets 
and no more. 





ao" 
Recent Additions to the Thomson- 
Houston Factories at Lynn, Mass. 
The accompanying illustration is unques- 
tionably the best evidence which can be 
offered of the remarkable growth of the 
Thomson-Houston Electric Company. When 
the company moved to Lynn seven years 
ago it occupied one small factory. This 
soon proved inadequate to the needs of its 
rapidly increasing business, and new fac- 
tories have been built, until the plant is said 
to have become the largest one in the world 
devoted exclusively 
electrical apparatus. The Thomson-Hous- 
ton Company occupies at present eleven 
buildings, having a total floor space of more 
than fsix acres, 
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1,710 men and 890 women and boys. The 
capacity of its steam plaut is 1,200 horse- 
power. Each factory is equipped with all 
the modern machines for the rapid and ac- 
curate production of electrical apparatus for 
general lighting and power purposes, the 
quality of which is best shown by the fact of 
its —* use. 

othing is more illustrative ofthe wonder- 
ful developm ment of the electrical industry 
than these headquarters of this enterprising 
and successful company. 
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Electrie Light Plant at Montpelicr. 

It is said by the best of authority that the 
Montpelier, Vt., electric light plunt will be 
the largest and best in Vermont when all is 
in running order. Two new additions, one 
58x33 feet, the other 28x26 feet, have been 


built onto their works, beside a new flume 
72 feet long, 20 wide and 14deep. The new 
machinery now being placed in the works 
comprise a 250 horse-power Armington & 





R. T. White's Chair for Supporting 
T-Rails, 

The accompanying cut represents a chair 
designed by R. T. White, of 12 Pear! street, 
Boston, for supporting on its upper end 
T-rails having a similar form of base. It is 
made in the strongest manner possible, being 
composed of a hollow standard closed at its 
upper end, thus giving a broad bearing for 
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engine, a 150 horse-power 
Pheenix Iron Company’s steam boiler, two 
75 horse-power each water wheels and a 50 
arc light dynamo. These with what they 
have been rupning, a 125 horse-power 
high speed Buckeye steam engine and 100 
horse-power boiler, three large water wheels, 
four arc and three incandescent dynamos, 
with other fixtures, make a plant that any 
town in New England need not be ashamed 
of. The engines and water wheels together 
will furnish 700 horse-power, and at the 
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present time they are running 140 are and 
1,600 incandescent lights in first-class style. 
The new dynamo is to run incandescent 
lights in Barre. W. J. Bagley is electrician 
and C. A. Bailey, superintendent, and the 
board of directors comprise C. P. Pitkin, 
president ; A. J. Sibley, vice-president; F. 

Morse, clerk; E. D. Blackwell, trea- 
suter ; Dr. Dean G. Kemp?'Thomas Mar¥in 
and Hiram Atkigs. . The apital stock of the 
Standard Light and Power Manufacturing 
Company is $80,000. 








Rar CHAIR. 


the rail to rest upon. This, with the large 
bearing surface of the chair on the sleeper 
and the brackets between the base and stan- 
dard, makes it the strongest chair yet devised 
for the purpose. The work of securing the 
rail to the chair is easily adjusted and very 
strong, consisting of steel clamps turned at 
their ends, as shown, the lower end fitting 
over a levelled projection cast on the side of 
the chair and over the edges of the rai!. The 
two clamps are drawn to gether by a bolt 
passing through them and the chair. 


Turk ENLARGED FACTORIES OF THE THOMSON-HovusTON ELECTRIC CoMPANY, LYNN, Mass. 


** The Julien Electric Traction Com- 
pany has again resumed the electric car _ser- 
vice on Fourth avenue, New York City. 
They state that their new storage batteries 
are superior in every way to those which 
were before manufactured, and find an ex- 
traordinary advance in the efficiency of these 
batteries over any others they ever used. 
While the old batteries hac’ a fall of potential 
of over 30, in a run of 12 miles, the present bat- 
teries are said to have a fall of potential of 
less than 10 in covering the same distance, 
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The Patten System of Electric 
Distribution. 

In continuation of the article in our issue 
of November 23d under this title, we give 
in the present number further outlines of 
the system as operated for power and light. 
Three features command special mention. 

First.—The adaptation of an alternating 
current to the charging of storage batteries, 
thus opening for them as transformers a 
field of usefulness on alternating current 
circuits where they can be used, if desired, 
in lieu of such current converters for the 
production of direct, instead of alternating, 
currents of low tension, and thus render 
possible with a high tension alternating cur- 
rent source of, supply the use at distant 
points of low tension direct current devices. 

Second.—The constant magnetization of 
iron by means of alternating currents without 
commutation of the latter, thus rendering 
all ordinary electro-magnetic devices possi- 
ble with such currents, and 

Third.—The construction of electro-mag- 
netic motors without commutators distinct 
from the induction type and thus creates an 
entirely new class of machines, 
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The general features of the complete sys- 
tem are reproduced by diagram in Fig. 4. 
Figs. 1, 2 and 3are shown in the ELECTRICAL 
Review, Nov. 23, 1889. The dynamo gen- 
erator to the left has its generating circuit 
so connected to three collecting rings that 
the complete alternating wave is directed to 
the middle lead M*, while the other two 
leads, M' and M*, convey respectively the 
positive and negative impulses of this wave. 
All the operative devices shown are connected 
in multiple arc by a double system of cir- 
cuits from the leads M‘ and M® to the 
middle lead M®. Thus the primary of the 
converter is composed of two separate coils, 
one from the lead M‘ to M® carries all the 
positive impulses of the alternating wave, 
the other from the lead M* to M® carries the 
negative impulses and the secondary circuit 
yields a low tension alternating current. A 
branch from the lead M® goes to the middle 
point of a storage battery, B' and B?, while 
branches from the outer leads, M‘ and M°, 
are connected to the poles of the battery in 
such a way that the positive and negative 
impulses traverse the opposite halves in 
proper direction for charging the battery, 
both following the common middle path M?. 
From this source direct current devices can 
be operated even while the battery is being 
charged by the alternating current, for it 
will be observed that one of the leads, M* or 
M®, is always open while the other is closed, 
so that the entire battery as shown can 


be closed through direct current devices 
while charging is going on. In circuit 
with the entire battery are shown the 
lamps 7 J, and below a direct current con- 
stant potential motor. To the right of the 


{diagram is shown a novel type of electro- 
magnetic motor operated by the alternating | 


current en irely. It is a multipolar machine 
having a number of external field poles WV S, 
arranged in a circle and a two-pole arma- 
ture revolving inside. In this machine the 
field polarity is constant, and the armature 
polarity alternating, the former receives 
constant excitation by means of two wrap- 
pings taken from the leads M' and M°, 
around the fields and back to M*. These 
two field windings are wrapped inversely, 
as shown with respect to the direction of 
current in each, so that the plus impulses 
carried by one circuit produce the same 
field polarity as the minus impulses carried 
by the other—thus maintaining the field 
constant. The armature is a simple bar 
magnet of alternating polarity. It has a 


single coil upon its core, which is supplied 
with an alternating current of low tension 








from the secondary of the converter. The 


terminals of the armature coil are brought 
to two ordinary Zontinuous ring contacts 
upon which bear brushes connecting the 
armature circuit to the secondary of the con- 


verter. To the left is an alternating current 
motor of the closed ring type, the winding 
being so connected to the coilector strips as 
to maintain a constant polarity of the ring 
with an alternating current. The ring in 
this instance is supplied with the low ten- 
sion alternating current from the converter 
secondary, while the field receives a con- 
stant excitation in the same manner as 
before described. It will thus be seen that 
this system of distribution affords many 
pew applications of the alternating current, 
as well as rendering direct current devices 
operative with such a source of supply. 





—— The Brush Electric Light Company 
have just put in place in their power house, 
at Minneapolis, Minn., what is said to be the 
largest and widest piece of leather belting in 
the world. The belt is 125 feet long and 68 
inches wide. 


—— The Peabody, Mass., Electric Light 
and Power Company, at a meeting held re- 
cently, adopted by-laws and then organized 
as follows: President, A. B. Merrill ; treas- 
urer, Harry F. Walker; clerk, J. E. Os- 
born ; directors, A. B. Merrill, A. B. Clark, 
Warren Shaw, S. S. Littlefield, Horace 
Bushby, F. A. Pemberton, W. P. Clark. 
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Who Will Crack This Electrical 
Nut? 
To THe Eprror or ELecTricaL REVIEW: 

From your information, will you kindly 
give us your opinion to the following ques- 
tions : 

Using system, 1,000 volts, primary ; 52 
volt lamps, secondary ; assuming apparatus 
in good order ; given ampere readings each 
30 minutes. 

ist. Under favorableconditions, how many 
pounds of coal per horse-power should be 
used ? 

2d. How much water per horse-power 
should be used ? 

3d. How many 16 candle-power lamps to 
the horse-power exerted ? 

4th. How many 16 candle-power lamps to 
the ampere reading ? 

5th. How to arrive at the total horse- 
power exerted other than by indicating en- 
gine? 

In other words, with supposed favorable 
conditions, how much coal and water should 


be used to produce one ampere one hour, as | 


above ? CONTROVERSY. 


Chicago, Ill., Nov. 29. 
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—— At the annual meeting of the Salem 
Electric Light, Heat and Power Company 
held recently, the following directors were 
elected for the ensuing year: J. M. Carpen- 
ter, R. Gwynne, C. W. Caspor, I. O. Acton, 
Henry Kirk, W. T. Hilliard, George H. Car- 
penter and Thomas Sinnickson, Jr. The 
business of the company was reported to be 
constantly progressing. Besides the street 
lights, there are now nearly 900 incandes- 
cent lights on circuit. The electric plant 
was first put in operation on the 23d of Feb 
ruary, 1889, just nine months ago. 


—— The business of the Westinghouse 
Electric Company for November bids far to 
beat all the records of any month in the 
history of the company. The sales reported 
for the three weeks ending November 2ist 
of alternating current apparatus for incan- 
descent lamps are divided among the follow- 
ing places : Des Moines, Iowa, 1,000; Oconto, 
Wis., 750; South Berwick, Me., 750; Glen- 
wood, Wis., 500; Butte City, Mt., 750; San 
Francisco, 10,000; Whitewater, Wis., 500; 
Carbondale, 750; Santa Anna, C. A., 500; 
Sansonate, C. A., 500; Eagle Pass, 750; 
Philadelphia, Pa., 750; Louisville, Ky., 
750; Emporia, Kas., 750; Ashland, Ky., 
500. And apparatus for arc light plants were 
sold to the following places: San Francisco, 
1,000 ; Du Bois, 35 ; Cedar Rapids, Lowa, 70; 
Seymour, Ind., 70; South Berwick, 70; 
Bridgewater, Mass., 35. 
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— The Citizen’s Gas Company, of 











Bloomington, Il., is constructing an electric 
lighting plant, to be operated in connection 
with the gas works. 


—— Middletown, N. Y., is now lighted 
by electricity, and it is probably as safe to 
say that there isno prouder city in the State, 
as it is that there is no younger. 


—— The United Electric Light Company, 
of Springfield, Mass., has increased its capital 
stock from $150,000 to $300,000 and the bulk 
of the increase has already been subscribed. 


—— The recent letter to the New York 
Sun by Mr. Geo. Westinghouse, Jr., relat- 
ing to the outlook for artificial gas, is 
attracting considerable attention in lighting 
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circles. The letter is being quite widely 
quoted in gas and other journals. 


—— A central station will furnish Buenos 
Ayres wth 30,000 Edison electric lights, and 
some 6,000 arc lights are being established in 
one of the principal parts of Buenos Ayres ; 
and it is the intention to establish smaller 
works of the same later on in other parts of 
the city. 


— The Keystone Light and Power 
Company, of Philadelphia, Pa., is about to 
make a very extensive increase of its alter- 
nating current incandescent light plant. The 
company placed an order for additional ap- 
paratus for 750 lights with the Westinghouse 
Electric Company a few days ago. 

—— Bellaire, Ohio, was lit up Monday 
night of last week with the electric light. The 
company adopted the Thomson-Houston arc 
light, the plant cost $18,000, and there are 
only 36 lights distributed over the city which 
is found to be less than will be required, so 
an additional order will soon be sent in. 


—— The electric light company in New 
Haven, Conn., has made aj proposition to 
the committee of the Court of Common 
Council on lamps, agreeing to furnish twice 
the present number of lights of 1,200-candle 
power for 87 cents each, provided the city 
gives a long contract, the new lamps not to be 
scattered so widely as are those heretofore 
located. The city now has 157 electric lights 
of 2,000-candle power each and pays 50 
cents per light. The proposition has been 
laid before the Board of Finance. 
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The Garvin Machine Company.— 
The Messrs, E. E. Garvin & Co., of this city, 
have transferred all their rights and interests 
to the Garvin Machine Company, which will 
continue the business at the former location, 
corner of Laight and Canal streets. The 
new company will no doubt receive the 
same extensive patronage as the old, all of 
which is abundantly deserved. 

The Banner Month of the West- 
inghouse Machine Co.— The engine 
sales reported by the Westinghouse Machine 
Co. reached high-water mark during the 
month of October, 1889. They are the 
largest in the company’s history, and are as 
follows : 35 Junior engines, 1,095 h. p.; 32 
standard engines, 1,395 h. p.; 48 compound 
engines, 3,545 h. p. Total, 110 engines 
aggregating 6,035 h. p. 


J. H. Bunnell & Co.--This long-es- 
tablished electrical house is moving into new 
and enlarged quarters at 74 Cortlandt street, 
New York. The increasing demands of their 
extensive business compelled a change, and 
they have been able to secure not only a fine 
location, but one that for well-lighted offices 
and conveniences is not excelled in the city. 
The many friends of Messrs. Bunnell and 
McLaughlin will wish them increasing suc- 
cess in the new location, where they expect 
to be fully established by January 1, 1890. 


“The American Railway.” — For 
the first time there is presented in this book 
an adequate account of the American rail- 
way, an industry representing over $9,000- 
000,000 in its 150,000 miles of road. In 
preparing it nothing has been left undone 
which might add to the lasting value and 
interest of the work. The book is written by 
the most eminent authorities in all branches 
of railway work, is most strikingly and 
beautifully illustrated, full of interest from 
begining toend. It will be sent post-paid 
on receipt of price ($6.00). Address ELEc- 
TRICAL REVIEW, 13 Park Row, N. Y. 


The Pond Engineering Co. will 
furnish the Vancouver Electric Street Rail- 
way Company, of Vancouver, B. C., with 
two 100 horse-power 
engines, and the electric light company of 
Dixon, Ill, with one engine of. the same 
power. They are shipping four 80 horse- 
power boilers, two boiler feed pamps and 
two Blake condensers, to Mexico, and will 
furnish and erect a 50 horse-power Arming- 
ton & Sims engine for the Holden, Mo., 
Water Works Company. The Pond Engi- 
neering Company are selling plenty of small 
vertical boilers throughout the Southwest, 
and will erect one in the car house of the 
People’s Cable Railway of St. Louis. 


The Thomson-Houston Electric 
Company reports the following sales of arc 
apparatus to local companies : 
Pa., 50; Lebanon, Pa., 50; 
50; Lima, Ohio, 50; East River Co., 
York, 90; Jeffersonville, Ind., 50; 
ington, Pa., 50; Jersey City, N. J., 200; 
Burlington Gas Light Co., Burlington, Ia., 
50; Columbus Electric Light and Power 
Co., Columbus, Ohio, 100; Adrian Electric 


Atlanta, Ga., 
New 


Hunt- 


Light Works, Adrian, Mich., 45; South- 
side Electric Co., Chicago, Il., 50; Spring- 


field Electric Light and Power Co., Spring- 
field, Ill., 50; Ionia Electric Co., Ionia, 
Mich., 30; Ottumwa Kailway Electric and 
Steam Co., Ottumwa, Ia., 75. 


The Fort Wayne Electric Com- 
pany now have orders on their books at 
their Brooklyn factory for their new Wood 
arc apparatus as follows : 
Cincinnati Electric Light Co.., | 

cinnati, Ohio 510 are lights. 
Ww yandotte Electric Light Co ,Wyan- | 
dotte, Mich 40 bas 
Media Electric Light and Power Co., 
Media, Pa.. 
Paris Gas and Electric ‘Light Co. 
Paris, Texas . 
Electric Improvement Co., San Fran- 
cisco, Ca 
Municipal Electric Light and Power 
Co., St. Louis, 
Swift & Co., Kansas C ity, 
”" a Electric Light ote» ‘ower 
; Detroit, Mich 
ae Dusham, South Bend, Ind.... 
Merchants’ Electric Light Co., Phila- 
delphia, Pa 
Greensburg Gas Light Co., Greens- 
burg, Ind. 
The Allen Apartment “Building, 
Chicago, Ill 


Cin- 
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Armington & Sims | 
| will pay for this new machine 


| common 
| illumination from 

carry the general incandescent lighting. 
| projector, therefore, 
| J 
| The one shown, 


The New York Electric Club. 

The attractive, well-lighted parlors of the 
Electric Club, New York, were filled with 
members and invited friends on Thursday 
evening, October 17th. Dr. Leonard Waldo, 
of Bridgeport, Conn., electrical engineer of 


the Aluminum Bronze Company, formerly 
of the Yale Observatory, gave an address 


n ‘‘Some Casual Ideas Concerning the Re- 

quirements, Possibilities and Risks of the 

Electric Club.” The meeting was a most 

pronounced success, and will undoubtedly 

be followed by many more of a similar 

character.—London Electrical Review. 
—_ >, 





Value of Electric Lighting. 
Wherever a corporation has been organ- 


ized for the purpose of establishing an elec- | 


tric light plant, the result has invariably 
been a proof that the in 
vestment was a profitable 
one. An_ illustration of 
the truth of this statement 
came again to the notice 
of the Westinghouse Elec- 
tric Company, of Pitts- 
burgh, Pa. 

A little over three years 
ago that firm secured the 
contract of furnishing a 
central station plant with 
a capacity of 1,000 incan- 
descent lights, alternating 
current system, and 40 arc 
lights to the Carbondale 
Light and Power Com- 
pany, of Carbondale, Pa. 
The other day, however, 
this company ordered an 
additional machine for 750 
incandescent lights of the 


Westinghouse Electric 
Company, and the gen- 
tleman who ordered the 
dynamo by letter, sub- 
stantially said in this 
note : 

““We have been very 


successful in our venture. 
From the time our com- 
pany started, we have paid 
our stockholders an an- 
nual dividend of 17 per 
cent., but besides that we 
are so much cash ahead 
that I have been authorized to tell you we 


Lie 


cash on 
livery, so you may ship the new dynamo 
as early as possible.” 














MoToR OF THE 
LIGHTING COMPANY, 


Fic. 2.—IMPROVED FAN 


U. S. ELectric 


| An Electric Projector and Fan Motor. 


In steamboat work and elsewhere it is 


the circuits that | 
The 
takes its place as an ad- 
junct to a complete incandescent system. 
manufactured by the West- 


same 








Fic. 1.—E.LrEctric PROJECTOR oF THE U. S. ELECTRIC 


de- 


to run a single arc lamp for special 


| inghouse Electric Company, has both a hori- 
| zontal and vertical motion, so that the light 
| can be thrown in any direction. It carries | 
| a focusing lamp in a parabolic reflector. 
| When out of service the case is rigidly locked | 


in position by clamps at the side and a catch 





| at the base, protecting it against the jarring 

| of a sea-way or otherwise. The glass face is 
in strips to avoid cracking from unequal 
expansion. Its hinges are made to act both 
as a hinge and a latch, so that by drawing a 
pin the face can be opened on either side at 
will. All adjustments are outside the case 
so that the doors leading to the lamp works 
need not be opened. The lamp requires 40 
volts, and the resistance box shown in the 
cut adapts it to any circuit. 

The fan motor, shown in Fig. 2, is manu- 
factured by the United States Company 
(Westinghouse Co. licensees) in two sizes. 
The speed is regulated by an adjustable resis- 
tance controlled by a thumb lever in the 
base. These convenient features of electri- 


cal work are coming more and more into 
general use. 


HTING CoMPANY, New YORK. 


Quite Yankee, You Know. 
In London they are utilizing the electric 
light in a novel way. During heavy fogs 
| horses carry an electric light on their heads, 


which can be illuminated as occasion 
requires, the storage battery being in the 





wagon, 
Aetennare CurRENT Ma- 

CHINERY, by GISBERT Kapp, 
Containing a very full discussion and 
comparisons of ALTERNATING Ma- 
CHINES, ‘TRANSFORMERS, Motors, 
METERs and other apparatus for use 
in central stations, and on premises 
supplied with current from alter- 
nating stations. A book which every 
worker should have. Will be sent 
| postpaid to any address on receipt of 
50 cents. 

ELECTRICAL REVIEW, 

13 ParK Row, 

P. O. Box 3329. NEw York. 


JUST COMPLETED. 


‘EVERYBODY'S HAND-BOOK 
OF ELECTRICITY. 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON NOVEMBER 26, 1889. 






































































415,695 Armature plate. 415,696 Coil guard for 
armatures, 415,697 Armature; Warren S. Belding, 
po i ee N. J., assignor to the Belding Motor 
and Manufacturing Co., Chicago, Ill. 

415,700 Telephone receiver; James W. Bonta, 
Philadelphia, Pa. 


415,710 Separable electric conductor for railway 
ates; Frank E. Fowler, Lynn, Mass., assignor one- 
half to Henry A. Marks, same place. 


415,747 Electric meter. 415,748 415,749 Electric 
transformer; Elihu Thomson, Lynn, Mass. 


415,781 415,752 Joint for coupling underground 
cables; Bror H. Wesslau, Charlottenburg, Prussia, 


assignor to Siemens & Halske, Berlin, Germany. 


415,758 Thermo-electric og yee tag _ F. W. Wiese- 
brock and Ernst Huber, New York, N. Y., assignors 
to said Wiesebrock . 

415,765 Circuit for multiple switchboards; John 
J. Carty, Cambridge, Mass., assignor to Western 
Electric Co., of Chicago, Il. 

415,766 System of electrical distribution by sec- 
ondary batteries; Stanley C. C. Currie, Philadelphia, 
Pa., assignor to the United Electric Improvement 
Co., of Gloucester City, N. J. 

415,805 Lathe for winding armatures. 415,806 
Armature for electric machines; Warren §. Bel- 
ding, Englewood, assignor to Belding Motor and 
Manufacturing Co., Chicago, lll. 

415,817 Electric appliance for winding clocks; F. 
A. Lane, New Haven, Conn., assignor of one-half 
to Frank E. Morgan, same place. 


415,856 Electric heating apparatus; Chas. E. Car- 
penter, Minneapolis, Minn., assignor of four-sixths 
to F. W. Nevens and Jno. W. Kelly, both of same 
place. 


415,864. Composition for overhead insulators; 
Samuel H. Gilson, Salt Lake City, Utah. 


415,871 Electro automatic valve; Mary A. Kissell, 
Chicago, Ill., for herself and as executrix of Abra- 
ham 5S. Kissell, deceased. 


415,915 <A ical annunciator; 
Rochester, N. 


415,936 Electrode for secondary batteries; Joseph 
¥. Bradbury and Frank J. Stone, Lowell, Mass. 


415,962 Composition for lining electric battery 
jars. 415,963 Galvanic battery; Oscar A. Enholm, 
New York, N. Y., assignor one- sixth to Ivar H. En- 
holm, same place. 

415,975 
City, N. J. 


Charles E. Lee, 


Galvanic battery; Gustav Otto, Jersey 


415,981 Secondary battery; Walter F. Smith, 
Philadelphia, Pa. 
415,990 Electric trumpet; J. P. Zigang, Dom- 


front, France. 


416,006 Induction telemeter; Paul Moennich, 
Gehlsdorf, near Rostock, Mecklenburg-schwerin, 
Germany. 


416,013 Dynamo-electric Lsaeenins or motor; An- 
drew L. Riker, New York, N. Y. 


416,051 Incandescent ve socket ; Paul J. Chas- 
sague, Akron, Ohio, assignor one-half to Samuel 
Miller and William R. Palmer, same place. 

416,122 Insulating hanger; Wm. R. Park, Phila- 
delphia, Pa., assignor one-half to Charles W. Ledig, 
same place. 

416,126 Method of making supports for electrodes 
of secondary batteries; Walter IF’. Smith, Philadel- 
phia, Pa., assignor to Electric Storage Battery Co., 
Gloucester City, N. J. 

416,138 Method of automatically flushing by 
electricity ; Henry C. Weeden, Boston, Mass., 
assignor to Weeden Sanitary Mfg. Co., of Rhode 
Island. 

416,148 Sessnteey electric clock; Eason L. Slo- 
cum, Pawtucket, 


FOR SALE, 


ARMINGTON & SIMS ENGINE, 
One 35 H. P. ( 8% inchx 10 inch.) 
One 50 ‘“* ( 9% inch x 12 inch.) 
Two 60 (10% inch x 12 inch.) 

NEW YORK SAFETY ENGINE. 
One 55H. P. (10 inch x 12 inch.) 

All the above are practically good as new, having 
been taken in exchange for larger Armington & 
Sims Engines. 


E. P. HAMPSON & CO., 


36 Cortlandt Street, New York City. 





JNTERN ATIONAL EXHIBITION 


OF 
ELECTRICAL ENGINEERING, 
GENERAL INVENTIONS AND INDUSTRIES, 





By EDWARD TREVERT. 
50 Illustrations. 120 Pages. 


The Dyn namo, , Electric Lamps, 
Electric Welding, Bells, 


SUBJECTS : 
Motors, Railways, 
Batteries, Etc. 
Price, Paper, 25c. Cloth, $1.00. 

Sent Postpaid on receipt of Price. 


Lynn Book Agency, 


Lynn. Mass. | 


| GEO. i C.A., 


EDINBURGH, 1890. 
Patron—HER MAJESTY THE QUEEN. 
President—Tut MARQUIS OF LOTHIAN, K.T., 
Secretary of State for Scotland. 
ProsPectuTes and Forms of APPLicaTIoNn for 
Space may be had at the Ofices—40 FREDERICK 
STREET, DINBURGH; 6 JATERLOO STREET, 
eid and 3 QUEEN Victoria STREET, LON- 

DON, 
8S. LEE BAPTY, F.R.G.S., 


Secretary. General Manager. 
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ELECTRICAL CONTRACT WORK. 


DETAILED ESTIMATES MADE AND CONTRACTS TAKEN 
—= FOR -—— 
BOQuUIPYMEN T 


—— OF COMPLETE —— 


STEAM AND ELECTRICAL PLANTS 


¢* ANY SYSTEM OF 
ARC AND INCANDESCENT LIGHTING, 
CENTRAL STATIONS 


anv Eveetaic Street Railways OPERATED OVER- 
HEAD, UNDERGROUND, on By STORAGE BATTERIES. 


— ADDRESS — 

EUGENE T. LYNCH, Jr., Consulting Engineer, 
120 Broadway, New York. 

LECTRIC 

C 0 N D E N $ E R Standards a Specialty 


Rooms 2 and 4, University Building, New York. 


Standard Electrical Test Instroments, 
AMMETERS 


AND 
VOLTMETERS 


AYRTON & PERRY 
NEW SPRING. 


Carpentier, Hart- 
mann & Co., Galva- 
nometers, bridges 
and Rheostats. 


James W. Queen & Co. 





WM. MARSHALL, 
MANUFACTURER. 











924 Chestaut St., 
PHI 


WALTHAM 











WATCHES 


are the best for electricians, railroad men, 
engineers and others whose vocation re- 
quires watch that is both absolutely non- 
magnetic and an accurate timekeeper, 


Manufactured and Warranted by the 





AMERICAN WALTHAM WATCH CO. 


WALTHAM, MASS. 


ELECTRICAL MEASUREMENT 
Instruments and Batteries of 
the Very Highest Grade. 
Precision and Constancy, Quality and Finish | 
the Best in the World. 


a = of Standard Test Instru- 
ments furnished upon application. 


THE E. S. GREELEY & CO., 


6 ano 7 Dey St., New YORK. 


PEARCE & JONES 


77 and 79 JOHN ST., 


NEW YORK CITY, 











Manufacturers of and Dealers in 
all kinds of 


ELECTRICAL, 


= Telegraph # Flectric [ight 


SUPPLIES. | 
WOOD BOX BELLS. 








HAZAZER & STANLEY, 
Electrical House Furnishings, 


$2 & 84 FRANEFORT STREET, 
NEW YORK. 









SEND FOR CATALOGUE. 


UNDERGROUND ELECTRICAL , WIRES. 
WILLIAMSPORT, PENN. 


ae THE WYCKOFF PIPE (0.,|, 


MANUFACTURERS OF 
WOODEN PIPES FOR 


We have large 7 for creosoting Lum! 
Telegraph Poles, &c., a 


EUGENE F, PHILLIPS, Presipent. W. H. SAWYER, Sec. & Evecrrictray. 


AMERICAN ELECTRICAL WORKS, 


\ Manufacturers of Patent Finished 


- ELECTRIC LIGHT WIRE, 


dx z— MAGNET WIRE, OFFICE & ANNUNCIATOR WIRE, 
RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY GABLES. 


«Office and Factory, G7 STEWART STREET., ‘PROVIDENCE, R. |. 






| New York Office, 18 Cortlandt St., P. C. Ackerman, Agt. 





EUGENE F. PHILLIPS, Presipent. JAMES COOPER, Sec. & TREASURER. 


EUGENE F, PHILLIPS ELECTRICAL WORKS, LTD, 


Manufacturers of 


ELECTRIC LIGHT WIRE, 


MAGNET WIRE, OFFICE & ANNUNCIATOR WIRE, 
RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY GABLES. 


Office, 204 St. James Street, MONTREAL, CANADA 








W.R. OSTRANDER &CO. 
21, 23 & 25 ANN ST., way YORE, 


ufacture! 


SPEAKING TUBES, WHISTLES. 
NNUNCIAT 


o Hydraulic Presses. 


ALL VARIETIES. 


=» Pumps, Valves, Gauges & Fittings, 


WATSON & STILLMAN, 





Electric. & Mechanical "Bells, 
FACTORY, 











b S10 EAST 43487., NEW YORE CITY. De Kalb Avenue, 
j a BROOKLYN. 
Special Attention to Electrical Work. | Send for Illustrated 
Catalogue. 











sperry Electric Company, 


Factory, 194 to 198 So. Clinton St, Chicago, TL 


MANUFACTURERS OF THE 


Improved Sperry High and Low Tension 
Systems of Arc Lighting, 


AN) | | Claiming the Highest Efficiency, Rellability 
and Durability. Perfect Regulation. 


“NEW, ORK: 


For the Electrical Review’s New 
Casatones of all Electrical and Scien- 
ret te BOK iS 

IN EY Wwz7 


YOoR:E. 














DETROIT ELECTRICAL WORKS, 


Manufacturers of ELECTRICAL GOODS OF EVERY DESCRIPTION. 


Send for Copy of Latest Descriptive 


nnunciator Chart. 


DETROLT, MICE. 





CLA EF Es. 


DYNAMO. 


MANUFACTURED BY THE 
CLARK BLHOTRIC COmMpPaAaAnNyY,;, 
192 BROADWAY, NEW YORK. 
ARC LIGHTING APPARATUS A SPECIALTY. 





Fuse Wire! 


ELECTRIC LIGHT AND 


Send for Catalogue. 


116 BROADWAY, NEW YORK. 


Fuse Wire! 


Accurately Determined. Carefully Made by a new Process. For Sale by 


ww. 22. GoRDon cc CoO.., 


POWER SPECIALTIES, 





Full assortment of different sizes and qualities on BRAIDER 


POOLS, ready for the machines, in Red, Yellow and Green. 
Other colors to order. Send for Sample and Prices. 
H WM. MACFARLANE & 00., 55 Mercer Street, New York. 





Telephone No. 971 Spring. 








Mill, Bergen Point, N. J. 


THE FIRST REAL IMPROVEMENT IN POROUS CUP BATTERIES. 
‘ A GREAT STEP IN ADVANCE OVER THE OLD FORMS. 





E. M. F., 1.60 VOLTS. 


“ AXO” Ba sana 
with Jar adapted” for Sealit Sealing. O” POROUS CUP. 





The “AXO” is rapidly driving out all other Porous Cup Batteries. 
SEND FOR DESCRIPTIVE CIRCULAR, 


The Leclanche Battery Co. 149 W. 18th &t., N.Y. 
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Electric Light Plants 


INSTALLED IN 


Mills, Factories, Public Buildings, 
Hotels, Theatres, Etc., Etc. 


THE UNITED STATES 
ELECTRIC LIGHTING CO., 


(WESTINGHOUSE ELECTRIC CO., Lessees.) 

























MORE THAN ONE THOUSAND PLANTS IN 
OPERATION. 


CORRESPONDENCE SOLICITED. 












oO FEICES : 


Equitable Building, New York City. 

Cirard Building, Philadelphia, Pa. 

“‘The Rookery,” Chicago, Ill. 
American Central Building, St. Louis, Mo. 
Mitchell Building, Cincinnati, O. 

328 Montgomery St., San Francisco, Cal. 

Kamm Building, Portland, Oregon. 
Dallas, Texas. 

Charlotte, N. C. 
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+ “THE LONG LOOKED FOR COMES AT LAST.” |< 
HAVE YWouU TRIED THE 


“SAMSON” BATTERY, 





lf not, we Beg you to Note what-Practical Battery Users are Saying about it. 


PROF. FRANK M. GILLEY, INSTRUCTOR SCIENCE, HIGH SCHOOL, CHELSEA, MASS., writes us under date of May 6, 1889: ‘‘A battery to be a battery must stand fre- 
quent groundings and great use at intervals without the necessity of substituting a new cell practically, in replacing expensive parts. The ‘SAMSON’ is therefore, in my opinion, 
the only open-circuit battery in the world. It does not require to be taken down and tinkered at irregular but frequent Intervals. | do not consider that Prof. Brackett’s test, as it 
was made on high resistance work, is sufficiently favorable to the ‘Sampson’ Battery, even though it proved to give 30 per cent. more current than all others. On low resistance 
circuits, as commonly met with in bell, burglar alarm and electric gas-lighting work, its out-put of current is at least 100 per cent. more than that of others. Considering its greater 
power and lasting qualities, to say nothing of its wonderful recuperative qualities, its substitution for other cells would practically increase the battery power of the country four- 
fold. Somewhat varied and tiresome trials with open-circuit batteries have at last been rewarded by finding the ‘SAMSON.’”’ 


Mr. A. C. Brown, proprietor of the Montpelier (Vt.) Telephone Exchange says: 
‘‘ After giving your ‘Samson’ batterics a thorough trial I am enabled to say that they are 
decidedly superior to any battery I have used. In my efforts to* yet the best’ I have 
tried almost every battery that is to be found on the market, commencing with the 
Leclanché and changing to various other makes, and then returning to the Leclanché ; 
but not until your agent induced me to try the ‘Samson’ didI find a battery that proved 
self-reliable, strong and durable. The ‘Samson’ is certainly the best open-circuit battery 
have been able to obtain, and I am gradually introducing it into my Telephone Exchange.” 

Mr. W. G. Reggs, Manager of Telephone Exchange, Meriden (Ct.), writes: ‘‘I 
can but add my testimony to the great working qualities of the ‘Samson’ battery. It is 
the BEST I ever handled.” 

Mr. G. L. Clary, Electrician for Brattleboro (Vt.) Telephone Exchange, writes : 
‘* We have given the ‘Samson’ a thorough trial, and think it superior in every respect to 
any battery we have used in the Exchange.” 

Mr. J. B. Yeakle, Gen. Mgr. Am. Dist. Tel. Co., Baltimore (Md.), writes: 
‘*Our experience with the ‘Samson’ confirms my impressions when we first examined 
it. We have the fullest confidence in it, and certainly less trouble than with either of 
the many chloride of ammonium elements in use at various former periods.” 

Mr. C. M. Goddard, Electrician, Plainfield(N. J.), writes: I wish to add my 
testimony in favor of the ‘Samson’ battery, especially for gas-lighting work ; it cer- 
tainly is the most satisfactory, and, in the end, the cheapest battery I have ever 
handled, and thus far I have yet to discover a single fault in it.” 

Mr. Frank Kitton, Practical Electrician, Buffalo (N. Y.), writes us: ‘‘ My 
experience with the ‘Samsom’ battery has been most satisfactory. It is the best battery 
for electric gas-lighting, telephone transmitter, and similar wa, that I have ever seen. 
Its low internal resistance allows it to furnish nearly twice the current obtained from 
the ordinary sal-ammoniac battery, which, in brief, commends it for many purposes. Its 
recuperative powers are excellent.” 

Mr. George O. Stevens, Manager Telephone Exchange, Newburyport (Mass.), 
writes : ‘‘ 1 think the ‘Samsom,’ for an open-circuit battery, is best I ever used.” 

Messrs. Hollis Bros., Electrical contractors, Atlanta (Ga.), say: *‘ We unhesi- 
tatingly recommend the ‘ Samson’ batteries as being superior to any we have yet used.” 

Mr. J., W. Parlett, Central Union Tel. Co., Urbana (O.), writes: ‘‘ Your 
‘Samson’ battery is the best I have ever used. I would recommend it as the most reliable 
open-circuit battery in use.” 

Mr. John Ramsay, Electrician, Baltimore (Md.), says : The ‘ Samson’ is, beyond 
doubt, the best open-circuit battery. I say this after an experience of 18 years, during 
which time I have used all forms of batteries. Two cups of No. 1 ‘ Samson’ are fully 
equal to three of ‘ Disque’ Leclanché. It is small, takes up but littte room, and is easily 
carried, which are great advantages. For general use it cannot be equalled.” 

The Tucker Electrical Construction Co., 14 Whitehall St., (N. Y. City), 
writes : ‘‘ We have used them almost entirely for the last year, and at present have no 
other battery in use for similar purposes. We regard them as the best open-circuit 
battery we have yet been able to obtain. They have shown remarkable results for 
power and longevity.” 





Messrs. Loveridge & Co., St. Paul*(Minn.), write: ‘* Your * Samson’ battery 
gives perfect satisfaction, far ahead of any other battery.” 

Mr. F. R. Whitney, Electrical Dealer. Lewiston (Me.), writes: ‘‘I like the 
‘Samson’ best of any battery | have ever used, and I have tried nine different kinds. It 
is the strongest, cleanest and most durable cell I ever used.” 

Mr. J. H. Sessions, Jr., of Bristol (Conn.), says: ‘‘I have had the ‘Samson ’ 
battery in use over a year, and | think it the strongest and best cell that I ever had on my 
outfit. I use them on my gas-lighting (gasoline), and tind that where I formerly used 
nine of the Leclanché, six of these give a larger spark and do better work. They are the 
best cells I ever saw.” 

A prominent city electrician, whose name we are asked to withhold, says: ‘‘ The 
‘Samson’ battery will save twice its cust, per cell, each year, in expended care and atten- 
tion alone.” 

The Buffalo (N.Y.) Electric Co. writes: ‘‘ We frankly say that the ‘Samson’ 
is the best open-circuit battery we have ever used, and we have tried about all 
different makes. We have used it on bells, gas-lighting. watchmen’s clocks, alarm 
clocks, fire alarms, and for medical batteries, and in every case it has given satisfac- 
tion.” 

Mr. Harris Johonnot, Electrical Fitter, Newton (Mass.), writes: ‘‘Iam well 
pleased with the ‘Samson’ battery, and consider it the best open-circuit cell that I have 
ever used. It gives a third more power than the ‘ Disque’ Leclanché. Having the care 
of batteries of all descriptions, I find the ‘Samson’ gives me the least trouble of any of 
them.” 

Mr. Alden Webb, Electrical Contractor, Beverly (Mass.), writes: ‘‘I consider 
the ‘ Samson’ battery the best of all I have tried. It has more business snap than any cell 
I have used.” 

Mr. W. W. Splane, Sup’t Teleg. Dept. Nat. Transit Co., Bradford (Pa.), writes: 
‘*T prefer the ‘Samson’ battery to all others of the Leclanché form.” 

Mr. Alfred MacKay, Electrical Fitter, Clinton (Mass.), writes: ‘‘ The other 
day I found two cells of the ‘Samson’ that had been short-circuited for over 24 hours. 
I opened the circuit, and in less than five minutes they gave current to ring a bell, and 
within half an hour they were as good as ever, without change of solution.” 

Mr. F. J. Root, Electrical Fitter, Binghamton (N. Y.), says: ‘‘The ‘Samson’ 
battery stands bard work and short-circuiting just as you claim. It comes out of a series 
of abuses—which would kill a ‘ Disque’ Leclanché—about as strong as the * Disque’ 
when fresh.” 

Mr. J. E. Noble, Manager N. E. Heat Regulator Co., Boston, writes us: ‘‘ We 
have used a large number of the ‘Samson’ batteries, and find them quick, strong and 
reliable. We use one cell less for a regulator than we formerly used of the Diamond 
Carbon Battery and others.” 

Messrs. F. W. Landon & Co., Electrical Dealers, Concord (N. H.), write : 
‘** We have used the ‘Samson’ battery about a year, and find them just as good now as 
when first set up. They are, without doubt, the best open-circuit battery made, regard- 
less of name, shape, or color. We have four cells in our office, which took the place of 
eight Leclanché cups, and they are doing the work far more satisfactorily.” 


We can furnisn Hundreds of Letters just as strong and forcible as the above. Address all Letters to 


THE ELECTRIC GAS LIGHTING COMPANY, No. 35 ARGH STREET, BOSTON, MASS. 


SOLE MANUFACTURING AGENTS FOR THE UNITED STATES. 
The E. S. GREELEY @& GO., Selling Agents, New York Gity. 





EXTRACT FROM THE REPORT 


——= OF ——- 


DR. SCHUYLER S. WHEELER, 


— on ——. 


[Jnderground fre ight Wires in ew York. 


The line in 125th Street, 2,000 feet in length, is laid in the small ducts 
of the Johnstone system of conduits. The cable is a B/SHOP GUTTA 
PERCHA WHITE CORE, and was laid immediately after the order for the 
work was given. The cable was connected to overhead arc light wires by 
running it up in a two-inch iron pipe fastened to the outside of an ordinary 
city electric lamp post. Connections were made with lights in front of 
stores by carrying the cable from the ducts in iron pipes under the side- 
walk and up the front of the stores. This line has been in continuous use 
for two moaths, carrying a pressure of 2,500 volts, and it shows an actual 
rise in insulation with age and use, as will be seen from the following tests : 


Jan. 11th, 1,100 Megohms. April 12th (including eight arc lamps 
Feb. 12th, 1,800 Megohms., and branch leads), 2,000 Megohms. 


All our White Core India Rubber Insulation is Same Quality as on 
above cables. 


BISNOP GUTTA PERGNA GO., 


420-426 EAST 25TH ST., NEW YORK. 





The Mitchell Vance Company 


(SUCCESSOR TO MITCHELL, VANCE & CO.) 


DESIGNERS AND MAKERS OF 
ARTISTIC 


Eger Olers & COMbIDGtON ETATUP 


The feeling is growing that these goods should be 
specially adapted to the light medium; to meet this want 
New Designs of Artistic merit and unexcelled finish have 
been originated which commend themselves to intending 
purchasers, being shown in Parlors illuminated by Elec- 
tric light. 

Architects and Decorators Designs and suggestions 
carried out with fidelity to the given motive. 

MANUFACTORY, SALESROOMS, 


24th & 26th Sts. & 10th Ave. No, 836 & 838 BROADWAY, 
NEW TORK. 
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P-MINTURN SMITH = President? 
WILLIAM D- PERRY = Vig Prest. 
G-G: FRELINGMUYSEN « Secretary 









CHARLES TREMAINE - Treayurer 
JAMES W- EASTON 
= Electrician 
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3. K. THURBER, PREST. HENRY E. HAWLEY, VICE-PREST. JAMES A. TAYLOR, SECY. AND TREAS, 


THE COMPLETE ELECTRIC CONSTRUCTION Go., 


ia Cortiandt Street, NWew Work. 


Cree FOR ELECTRICAL CONSTRUCTION OF ALL KINDS. 
SPECIAL ATTENTION PAID TO LAYING UNDERGROUND, 
DEEP SEA AND AERIAL CABLES. 
STORACE BATTERY POWER FURNISHED AND MAINTAINED. 


ELECTRIC LIGHT INSTALLATIONS A SPECIALTY. 


JSOUN A. SHEELY, Gen’1 Manager. 


LO N/> LOOK TO JS __|_ltsitusscuar 
Sa |For ELECTRIGAL SUPPLIEs|/LIAIMIP[S 


ers OF EVERY DESCRIPTION. Hg Ne 


WIRES, CABLES, TAPE AND CORD. ALL KINDS OF FITTINGS. 












































We Guarantee Prompt Shipments, Low Prices, and the Best of Goods. 


Southern Electrical Supply Company 


310 NORTH THIRD STREET, 
WRITE FOR CATALOGUE. sT. LOvuiTs, Mo. 











| SERIES LAMPS. LOW PRIC BATTERY LAMPS. 


Fisucr, The PARKER-RUSSELL MINING & M’F'GC0, | Lone LiFe. HIGH EFFICIENCY. 





ROOMS, 200 and 202 — = Pray =S—— 


AMERICAN CENTRAL BUILDING, ING ANDESCENT LAMP CO. 


ST. LOUIS. 13 to 17 N. JEFFERSON STREET, CHICACO, ILL. 
‘ai LAMPS TO FIT ANY SYSTEM, ANY VOLTAGE OR CANDLE POWER, 








UNIFORM IN QUALITY. LONG LIFE AND GOOD LIGHT. 











wreitmyer Patent Furnace, 


‘MANUFACTURED AND SOLD BY 


Industries | | Foundry and Machine Department Harrisburg Car Manufacturing Co. 
. HARRISBURG, PA. 


Journal of Engineering, Electricity # Chemistry 


———= FOR THE —— 


MECHANICAL AND MANUFACTURING TRADES. 


PUBLISHED EVERY FRIDAY. 














hick Thin 








ANNUAL SUBSCRIPTIONS. Par Paper. 

GREAT BRITAIN, Post Free... ..........ccccccccesscecceesceeeeee $6.00 $6.00 | = a 
THE UNITED STATES, CANADA and COUNTRIES 

INCLUDED IN THE POSTAL UNION, Post Free.... ............. 900 800| {IDE AUTOMATIC ENGINE, PORTABLE & TRACTION ENGINES 
a ene I 8 oe STEAM ROAD ROLLERS, BOILERS OF ALL DESCRIPTIONS. 

N York Offi M Flemi: & Kimball, 17 De 

GEO. CAWLEY, 358 STRAND, LONDON, W. C. ow New England Office, Messrs. John Post, Jt-& Oo. 10 Kilby St., Bosto 
Manchester, 70 Market St.; Glasgow, 93 Hope St.; Yokohama (Japan), $2 Main St. Baltimore Office, Messrs, Thomas K. Carey & Bro., 26 Light St., Balt. 
@@#American Subscriptions to ‘Industries’? are received by the Publisher of the WESTERN OFFICE, MESSRS. ENGLISH, MORSE & CO., KANSAS CITY, MO. 
ELECTRICAL REVIEW, 13 Park Row, New York. 
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2“ THE+MANSON:TAPE® 


FOR 


PROTEGTING INSULATED WIRE JOINTS, 


AND FOR THE 


BETTER PROTEGTION OF INSULATED WIRES FROM ABRASION. 


A FIRST-CLASS ARTICLE SECOND TO NONE. PUT UP IN %-INCH WIDTHS, IN *%;-POUND PACKACES. ‘‘ FULL 
WEICHT.”’ ANY SPECIAL WIDTH FURNISHED TO ORDER. 








We would respectfully call the : attention of consumers and the trade generally to the Tape we have upon the market under the above nam 
This tape is made of heavy cloth, first saturated with a preparation of itself, a first-class insulator, and which adds greatly to its lasting 
qualities. A compound is then a applied , of a nature that allows one layer to adhere closely to another in such a manner that it will not unwrap, 
even when exposed to the weat 
WE CLAIM THAT IT IS 7B BEST CLOTH TAPE IN THE MARKET. THAT IT WILL NOT OXIDIZE THE SILVER. THAT IT HAS NO SUPERIOR, AND 

HE PRICE AS LOW AS MANY INFERIOR TAPES NOW BEING SOLD IN THE MARKET. TRY IT. 


Central Hiectric Company, 42 La Salle Street, Chicago. 
GENERAL WESTERN AGENTS, THE OKONITE COMPANY. 








L. F. JORDAN, Patentee and General Manager. W.S. HILL, Consulting Engineer. 


System of Electric Lighting for Street Railway Trains has been in perfect operation on the 
;West End Street Railway in Boston for a Month. 


| Schenectady, N. Y. 


MANUFACTURERS OF 





L. F. JORDAN & CO., 133 Oliver St., Boston, Mass. 


CONTINENTAL DYNAMO CO. /MSULTED Wits, FLEXIBLE CORDS AND CABLES, 


wNEew7yT WToREB. | — 


OFFICE : FACTORY : 


42 EXCHANGE PLACE, 1624 164W.27tnst. Telephone, Telegraph » Electric Light, 
JAMES F. KELLY. 


GENERAL SALES AGENT, 


19 Dey Street, New York. 








Tela INE} I 


DYNAM {) t | [ / 


MA CHI? 





PHILADELPHIA. 
Estimates given and contracts made for Incandes- | 
cent an Are ld Lighting, Electrical Street Rail- sR as a coo., 
ways, Steam 


and Electrical Plants 
of any system furnished complete. eee aa 





CEDAR TELEGRAPH POLES 


MANUFACTURERS OF 








S U B S C RIBE Cross Arms Pins and Brackets. 


ADVANTACES CLAIMED: FOR THE 
Simplicity and Solidity of Construction. NOW ELECTRICAL REVIEW. Cedar Ties for Electric Railways. 


Compactness and Small Size. 
High Efficiency and No Waste of Power. B 0 OKS ON BLHOTRICAL SUBsJHCTS 





No Magnetism Outside. Will be mailed to say address, postage prepaid, om receipt of 
Accessibility of the Different Parts. ELECTRICAL REVIEW PUB. COMPANY. 
Lower Cost than all other known Dynamo. Row, New York, P, 0. Box, 3,329. 
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SELLING —e--~ IN THE UNITED STATES. 
16 Sizes, 6 10500 H. P. Not yet equaled by say form of Bagine he TTSBURGH, Building, Kerr 


& Co. 


HIGH FUEL DUTY AND SIMPLICITY. BLARELoHA 608 Chestnut on M R. Mucklé, Jr. & Co. 
13 Sizes in ae. NSAS Cl nAve./ Fairbanks 
STANDARD. %55,° § panes ci, Hetnion kenge | Pat 
8,000 in use in all parts of the Civilized A al iver sa as 
JUNIOR, 5 Sizes in Stock, 5 to 50 H. P. arte MONT SoccanSt | 
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MON E. Granite St. yd Co. 
SAN FRANCISCO, 21 and 23 Fremont “ Parke & Co. 


AM AUIOMATIG ENODTE CHRAPER TEAN A SLIDE VALVE. | | ; PORTLA ¢-* . vee ar Lac ch. Co 
All the Pes built strictly to e with Inter eable Parts. A T A idaang) se 
ee Fane AL ; Imp. & Mch. Co. 


SEG §=PITTSBURGH.PA.US.A. Lanne Aa. to 














FRICTION CLUTCH PULLEYS 


— IN —— 
AND CUT-OFF COUPLINCS. 
NE WV YOR kK CITY CHARACTERISTICS: 
Vice-Like Grip of Clutches Optionally Gradual or Sudden. 


Large Friction Surfaces Prevent Undue Wear. Disengagement 

of Clutches is Positive. Pulley Shaft is Automatically OViled. 

— FOR — They have a Good Kecord. Grip of Clutches Self-Maintaining. 
Experts are invited to examine Peculiarities. 


Send for 1889 Catalogue. Beloit, Wis. 
& 
UNIVERSAL, LICHT, OR PLAIN FOR 
caer eee. | R. T. WHITE, 


ALL SIZES READY FOR QUICK DELIVEPY. ‘12 Pearl St., (Room 6), BOSTON, MASS. 




















=== MACHINES SHOWN IN OPERATION ——- ‘ IMPROVED 
nmamscn | a PATENTED MATERIAL 
att aan NEW YORK etry r : FOR STRERT RAILWAY 
; 4 
SEND FOR simi CATALOGUE. . w ROADBEDS. 
=z 
2 5 BEST MATERIAL, LOWEST PRICES, 
eo == — CORRESPONDENCE SOLICITED. 
- DAISY CHAIR. JHOMAS ASHBURNER, Western Agent, Kansas City, Mo. 


Rolled any weight desired. Patent allowed. 
Sample Chair and Section of Rail Sent, Express Prepaid, to Prospective Purchasers, 









25 to 1,000 H. P. 








in Use, Over 2,500, 

These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 


eECULTION- “DURABILITY: = = | 
5-300 H HD SIMPLICITY: SELF CONTAINED: ees = - 1 | Va Ps constructed ener and a At medium 
= Pre ff . fe or high rotative spee ighest attainable Economy 
© Pain aTanpem- COMPOUNDS A TraTT TRA aT ‘BUFFALO. N.Y. Fe PUM gues oem © Ss" Consumption and Superior regulation guay 
TAN = Ee . | ae ' Be> E. P. for driving Dynamo Machines a Specialty. Illustrated 


CHICAGO OFFICE, 64 SOUTH CLINTON STREET. Teokcdisdiciies and sacbmeemie ten ta ae 


CORLISS | LANE & BODLEY 00. 


E_ Address BUCKEYE ENGINE CO. ilies Ohio. 
AUTOMATIC CUT OFF | 


SALES AGENTS: 
W L. SIMPSON, 10 Telephone Building, 18 Cortlandt Street, N. Y. 

ENGINES weruttaAam™ms «x PoTTER, 

, Unrivatied for Strength, Dura- 15 CORTLANDT ST., NEW YORE. 


NW. ROBINSON, 164 Wsshington St., Chicago, Ill. ROBINSON & CARY, St. Paul, Minn, 
bility and Close Regulation. 


conrawicourcer= —_ Engineers # Contractors, 
THE "HE LANE % BODLEY CL, 265 to 271 WATER ST, | GENERAL ACENTS, 


STRAIGHT LINE ENGINES 
CHARLES R.VINCENT & CO 


15 CORTLANDT STREET, NEW YORK, 
Ball High Speed Automatic Gut- vo Kngines| B BALL Loor oor EN GINE 











































MANNING VERTICAL TUBULAR BOILERS, 
Complete Steam Plants Furnished and Erected. 
















STANDARD 

RELIABILITY, eae oh acs. dam 

ECONOMY, #3) 3 DOUBLE 
SIMPLICITY, ge lee COMPOUND 

DURABILITY. 

CONTRACTING ENGINEERS for ERECTING COMPLETE STEAM PLANTS THE MOST PERFECT TANDEM 
For Electric Lighting and Power Stations | | BOvERNiNe a > — 
—: AGENTS FOR — For Electrical Lighting, Electrical ——pmmen and pur- 

ARMINGTON & SIMS ENGINES, | a, | poses where perfect governing is required, it has no equal. 


re urn ERHONAL EeED wares Sears _ BALL ENGINE CO,, ERIE, PA. 


NATIONAL ROCKING and | 


SHEFFIELD GRATE BARS. POND ENGINEERING CoO., 


ENCINEERS AND CONTRACTORS. 
61 Oliver Street, Boston. Complete Steam Plants for, Electric bight and Power. 


Engines, Boilers, Furnaces, Grates, Heaters, Pum) Work, Belting etc., designed 
with special reference to the is a aes + Bak 


Our Extended Experience Enables us to Guarantee Satisfaction. Send fr 1 Kew Illustrated Pamphlet. 
SEND FOR NEW CATALOGUE. ST. LOUIS, CHICACO, KANSAS CITY AND OMAHA. 
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To Consumers of Sawyer-Man Lamps: - 





We owe an apology to consumers of Sawyer-Man Lamps for 
delay in the delivery of goods ordered by them during the last 
few months. The superiority of the Sawyer-Man Lamps has been 
recognized by consumers throughout the United States, and even 
abroad, in consequence of which our trade has increased so rapid- 
ly that we have now to meet the demands of over 2000 customers. 

We had hoped that the increase in our manufacturing 
facilities would keep pace with the demand, but the latter has 
more than quadrupled within the year. Although our factory is the 
largest of its kind in the world, and operated twenty-four hours 
a day, we have not been able so far to give an output equal to the 
ever-increasing demand for our goods. 

Consumers are rapidly recognizing the fact that there 
is as much difference in the quality of the lamps as in the qual- 
ity of any other article of manufacture, and pay a higher price 
for our goods than for the product of other lamp manufacturers. 
The uniform excellence of our lamps, their long life and freedom 
from early disintegration of carbon filament(the cause of the 
blackening of the bulbs, and consequent diminution of candle 
power), greatly offset the reduced prices of lamp manufacturers 
who make an inferior quality of goods. 

The object of this letter is to notify our customers 
that we are now extending our factory so as to double its present 
output, and to beg their indulgence until the arrangements in 
progress for the increase of.manufacturing facilities are com- 
pleted; meanwhile, we will give our best effort to the filling of 
the orders of our present customers, who, we hope, will antici- 
pate their requirements as much as possible. 

Truly Yours, 


SAWYER=MAN ELECTRIC CO., 


——~ ™ 


General Manager. 
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P SUTLER, Tr Preside =. JNO. A. BARRETT, Vice-Pre Ing Electricia 
H. CUTLE FRANK A. PERRET, Electri a 


rhe Elektron Manufacturing Company 


79 and 81 waewwwe » we STREET, BROOKLYN, 


MANUFACTURERS OF 


eq PERRET ELECTRIC MOTORS AND DYNAMOS. be 


AUTOMATICALLY REGULATED. BY MEANS OF WHICH 
HIGHER EFFICIENCY, 


CLOSER RECULATION 


AND SLOWER SPEED 
Are Obtained than is Possible Otherwise. 














Unexcelled in Simplicity and Durabiltiy. ogee 





THE ONLY MACHINES HAVING 


LAMINATED FIELD MAGNETS: ~ ce 


OF SOFTEST CHARCOAL IRON, 


THE BUTLER HARD RUBBER CO., 


No. 33 MERCER STREET, NEW YORK, 


Manufacturers of Hard Rubber Goods of Every Description Including the Celebrated 


NARD RUBBER BATTERYGELLS 


MANUFACTURED UNDER KIEL’S PATENTS FOR 


STORACE AND PRIMARY BATTERIES. 


CHEAPEST AND BEST CELLS IN THE: MARKET. 


Also SHEET, ROD AND TUBINC (Kiel’s Patent), for ELECTRICAL PURPOSES at REDUCED PRICES. Standard 
quality Sheet, Rod, Tubing, Insulator Hooks, Key Knobs, Switch Handles, Telephone Receivers and Battery Syringes 
constantly on hand. Hard Rubber Specialties of all kinds made to order. Send for Prices and Estimates. 


For Sale by CENTRAL ELECTRIC CO., CHICAGO, ILL. 


Dart ELectric Licnt GompPany, 


EXECUTIVE OFFICES, 115 BROADWAY, NEW YORK. 


AGENCIES: 
{3 South 4th St., Philadelphia. 119 La Salle Street, Chicago. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, * to 100 H. P. 


WORKS, JERSEY CITY, N. J. 


"6. & G.” Electric Motor Gompany, 


402 & 404 GREENWICH STREET, NEW YORK. 


ALL STANDARD SIZES OVER 6,000 NOW IN USE 


iF PT] } AT An \ Sa ae §6=—sIN THE UNITED STATES, 


From !/s H. P. to 40 H. P. 


NEW ENGLAND OFFICE: 32 Oliver Street, Boston. CHICAGO OFFICE: Phenix Building. 
PHILADELPHIA OFFICE: 301 Arch Street. CINCINNATI OFFICE: 99 West Fourth Street 








CAREFUL NVESTIGATION INVI 











Running, Seams Machines, Ele- 
vators, Printing Presses, Venti- 
latin Fans, Blowers, Coffee Mills, 
mé Polishing and Crinding Tools, 
o etc. 
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~ We have added to our list of ELECTRIC 3ELL SUPPLIES a new 
Needle Annunciator which we call our “No. 2.””> ANNUNCIATOR. 
It is attractive in appearance and well made, and we believe is what 







has been wanted, namely: 


An Annunciator which is Cheap in Price but not Cheap in Appearance, 


We propose to furnish Electric Bell Supplies, which can be relied 
upon, at low prices, and will take pleasure in making quotations. 


WESTERN ELEGTRIG GO., 


CHICAGO. NEWT WOoORrEs. 
















B AIN, 16 Market Street, THE LEHIGH VALLEY | 
ontcace, 11, CREQSOTING C0. 


WORKS, PERTH AMBOY, N. J. 
General a Work, in all branches of Ofice, Foot of Washington Street, JRESEY CITT, ¥. 2 


Electrical Engineering. Consultation, ete. Creosoted Lumber, Underground Conduits, Tele- 
Gorrespondence confidential. TRY ME. graph Poles, Piling and Ties Furnished. | 














































| Whe - 118 Liberty 8t., New York. $2.00 Per Year 
THE CONTENTS. | ‘Is the Best Ad- 
STREET RAILWAY | incindine 30 paves of reading matter and | vertising Medium 
‘JOURNAL, Peete of Street Railways in Gogh wim t 


reach Street Rail- 
| Ways. 


aay 9 United States and Canada. 
118 Ldborty Steost, A Directory of Manufacturers of 
NEW YORK. | street railw ay appliances and materials. 


PARTRICK & CARTER'S 
WOOD BOX BELLS 


MANU? ACTURERS ibe 
The Celebrated BALL DYNAMOS and LAMPS ASH AND WALEUT BOXES 


— FOR — 


ARC AND INCANDESCENT LIGHTING, | 


This System is mechanically and electrically | | 
perfect and produces a steady, white and noiseless | 
light with the minimum of expense, both as to the | 
power required and the cost of repairs. | 


For descriptiv> Circulars or Testimonials, address 


FACTORY: BALL ELECTRIC LIGHT CO., 
9th Ave. & 27th St., New York City. 18 Cortlandt St., N. Y. City. 


DR. GASSMER'S DRY BATTERY. 


Acknowledged by [ee to be the Best Open Circuit Battery in the Market, 
the most durable and convenient for 


Electric Bells, (fas Lighting, Telephones, SEND FOR 1889 CATALOGUE, 
Signals Electric flocks And, if in the Trade, inclose Business Card for Discounts. 
F ‘ : — 
Stationary Batter ies for Physicians FRANKLIN 8. CARTER. CHAS. M. WILKINS. E. WARD WILKINS 


TRADING AS 


and Many Other Uses. PARTRIGK & GARTER, 


No Liquid. No Glass. Manufacturers of and Dealers in Every Description of 
Electrical Supplies 


SOLE PROPRIETORS OF THE PATENT NEEDLE ANNUNCIATOR, 






































HICHEST TESTIMONALS. WRITE FOR CIRCULAR. 


For Sale by The Western Electric Co. A. SCHOVERL ING, 


CHICAGO, ILL. 
And California Electrical Works, SOLE AGENT AND MANUFACTURER, 114 $0. SECOND ST., PHILADELPHIA, PA. 
SAN FRANCISCO, CAL. 11 Chambers Street, New York, —— ESTABLISHED 1867. — 











NATIONAL CARBON CO. 





ure D 


CLEVELAND, OHTO. 


MANUFACTURERS OF 


ELEGTRIG LIGNT GARBONS AND BATTERY MATERIAL. 
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+ DO YOU READ « 


THE COSMOPOLITAN, 


THAT BRIGHT, SPARKLING YOUNG MONTHLY MAGAZINE? 


THE COSMOPOLITAN IS PRONOUNCED BY THE PRESS ‘‘ THE BEST AND CHEAPEST ILLUSTRATED MAGAZINE ” IN THE WORLD. 


AN UNUSUAL OPPORTUNITY 


ELECTRICAL REVIEW, per sinaad (agai prey ideation lem ataicel $3 00 
Zee Geeeeer enema, ~“ — 4 — resesccevesescceses 2 40 


The Price of the two publications............................ $5 40 
We will furnish BOTH one Year for only......... Ss3.20 
This is a Saving of $2.20 to every Subscriber—an Unprecedented Offer. 


THE COSMOPOLITAN is a Splendidly Illustrated Periodical. 
TRY IT FOR A YEAR. 


It will be a liberal education to every member of the Household. It will make the long winter 
evenings pass pleasantly ; it is a first-class Magazine, givin annually {,300 pages by the 
ablest writers and cleverest artists—as readable a Magazine as’ money can 
make—a Magazine that makes a specialty of live subjects. 


Send $3.20 to the ELECTRICAL REVIEW Office, and secure both THE COSMOPOLITAN and the ELEC- 
TRICAL REVIEW at a cost only 20 cents higher than our regular subscription price. All subscriptions 
should be sent in before January |, 1890, 


P. 0. Box 3329. ELECTRICAL REVIEW, 13 Park Row, New York, 
THE KNAPP ELECTRICAL WORKS, 


MANUFACTURERS OF 


ELECTRICAL APPARATUS AND SUPPLIES, 


ANNUNGIATORS, BURGLAR ALARMS, BELLS, BATTERIES, &c. 
Electric Light, Telegraph, Telephone and Fire Alarm Supplies. 


ACENTS FOR 


NEW YORK INSULATED WIRE CO,, Grimshaw White Core and Braided Wires, Tapes, &c. 
J.H. BUNNELL & CO., Telegraph Instruments, Line Equipments, Etc. 


54 * 56 FRANKLIN STREET, CHICACO, ILL. 
THE SPRAGUE ELECTRIC RAILWAY SYSTEM 


SS Fhe Picneer of Successful Blectric Railways. — 


THE ONLY AWARD GIVEN FOR ELECTRIC RAILWAYS AT THE PARIS EXPOSITION OF 1889, WAS A GOLD MEDAL PRESENTED TO THE SPRAGUE 
ELECTRIC RAILWAY AND MOTOR COMPANY FOR THE MOST PERFECT SYSTEM OF ELECTRIC RAILWAY EQUIPMENT. 


WHAT ARE THE ESSENTIAL FEATURES IN ANY COMPREHENSIVE ELECTRIC RAILWAY SYSTEM ? 

Main Feeders from Power Station, Main Conductor Feeding in Trolley Wire, Uniform Size of Trolley Wire, Independent of Length of Line, or Number of Care Operated. AND WHY? Because, 
thereby on can be secured UNIFORM ELECTRICAL PRESSURE, Absolute Reliability of Service, Non-interference with one section by interruptions Fg any other. The Sprague Company will guarantee to operate a 
ten mile, thirty car, double track system, with Less Engine Power, Less Dynamo Capacity, Less Weight of Conductors, Less Loss in Distributi Less Loss in Motors; or in words that are understood by 
all. with More Car Miles Per Ton of Coal Consumed, More Miles of Line with a Given Loss, More Territory Covered by a Given Outlay, More Reserve Capacity in a Given Plant, than can be done with any other 

system. Features of Correct Mechanical Design Owned Exclusiv ely by the Sprague C Sompany ; Centering the Motor on the Driven Axle, Flexible Yielding Support for Relief of Strains, Universal Movement of 
the Tr olley Pole, Single Lever Movement for Motor Control. No COMPETITOR OF THE SPRAGUE COMPAY CAN MAKE A SIMILAR GUARANTEE AND ACCOMPLISH IT TO THE LETTER. 



































































































SPRAGUE ELECTRIC RAILWAY & MOTOR COMPANY, Nos. 16 & 18 BROAD STREET, NEW YORK. 


| Something New! The most useful 
One, two, three, and patented improve- 





| four spindle drills for ment indrillpresses 


light work. for years is applied. 
AWARDED THE CRAND PRIZE . 


SENOS — rn SENS : TIVE 


Over 1,000 in use. 

















Spindles driven 
with single, endless Buy the latest and 
belts. Large drivin best. Special ma- 
a 8, tighteneran: — to order. 
— bie speeds pro- talogue of fine 
vided on free. 


Dwight Slate Machine Co. 


HARTFORD, CONN. 











Root Electric Gas Lighter. 


By this system of Elec- 
tric Gas Lighting, house 
and fixture wiring are 
dispensed with. ach 
light is complete and 
independent. Full in- 
formation will be given 
on application. 

Liberal terms to agents, 


Root Electric Gas Lighting Co., 
Rooms 612, 613 and 614, 225 Dearborn St., Chicago. 








AT LATE PARIS EXPOSITION. 
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Edison Lamps 


1s to 36 CANDLE POWER. 
2*s to 40 VOLTS. 


For Battery or Dynamo. 





These Lamps can be 
used in Series on Dy- 
Sy namo Circuits for all 

kinds of Decorations 
and Displays. 


zg, SEND FOR CATALOGUE 









oF 


al ” LOW VOLT LAMPS 
EDISON LAMP CO., HARRISON, N. J. 


P. & B. INSULATION 


—— ON YOUR —— 


WIRES AND CABLES, 


AND YOU WILL HAVE NO TROUBLE. 


Neither Moisture nor Underground Gases Effect the P. & B. Coating 
in the Least. 


Iron Preserved from Rust and Wood from Decay. 


The Standard Paint Co., Sole Manuf'rs, 


- 59 MAIDEN LANE, NEW YORK. 

















ul gl 
MORE a oan & 
POWER <| = 3 
USING 3 = s 
= 
— cc 3 HUTT HHINHIUNTUTIAT > SRRARALD 
WATER pa _ ) 
THAN a) | = - 
ANY Ones 
> Ww | ee 
t 
- = 


CARY | & MOEN at ’ IS 








f = SitieS 


| ROYCE & & MAREAN, 


ELECTRICAL APPARATUS 


Telegraph and Telephone Supplies, 
No. 1408 Penna. Avenue, 


|_ Opp. Wiltiard’s Hote. WASHINGTON. D.C. 


= .HE STANDARD 


ASBESTOS CEMENT FELTING, 
FOR LAGGING LOCOMOTIVES, Erc. 

| SECTIONAL PIPE COVERING. 

BW) ASBESTO-SPONGE NON-CONDUCTING COVERINGS. 








JAMES LEFFEL & Co. 


SPRINGFIELD, O.. OR 110 LIBERTY ST., N.Y. 

















FREE BY MAIL. 


oe te 


ADDRESS 





JOHN A. ROEBLING'S SONS 0 


MANUFACTURERS OF 


Underwriters, Weatherproof, 
Office and Annunciator Wire. 


=MACNET WIRE 


AND ALL OTHER KINDS OF 


Insulated Electric Wires and (ables. 


Hard Drawn and Soft Bare Copper Wire. Galvanized Telegraph Wire. 
PLAIN AND GALVANIZED WIRE OF EVERY DESCRIPTION. 


Iron, Steel, Copper and Galvanized Wire Rope. 
JONN A. ROEBLING’S SONS GO., 


NEW YORK OFFICE AND WAREHOUSE, 117 & 119 LIBERTY ST., 
H. L. SHIPPY, Secretary. 


Chicago Office & Warerooms, San Francisco Office & Warerooms 


171-173 Lake St., 8 California St., 
Manager. 














WORKS: 
TRE*ITON, N. J. 








Geo. C, Bailey, Manager. S.V Mooney, 


THAGKARA MANUFACTURING CO., 


DESICNERS AND MAKERS OF 


GAS, ELECTRIC # COMBINATION FIXTURES 


For any Incandescent System. 











WILLIAM B. McLEAN, 


Nos. 1038 to 1050 33d ST., PITTSBURCH, PA. 


Philadelphia, Pa. 
Zi) PRESSELLES. 


The Neatest and Cheapest thing of the kind 
on the market. Write for prices. 


LIBERAL DISCOUNT TO THE TRADE. 


send for Catalogue of 
MACNETO BELLS, 
DISTRICT CALL BOXES, 
BATTERY BELLS, 
WOOD CLEATS, BATTERIES, 
PUSH BUTTONS, ETC. 


VIADUCT MANUFACTURING CO., 


CHARLES AND GERMAN STREETS, BALTIMORE, MD. 


THE 


 Aneritan Bell Telephone Company 


95 MILK ST., BOSTON, MASS. 











This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
ofELECTRICSPEAKINGTELEPHONESinfringes 
the right secured.to this Company by the above 
patents, andrenders each individual user oftele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
quences thereof and liable to suit therefor. 
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EXGELSIOR ELEGTRIG GO., 


WILLIAM HOCHHAUSEN, ELECTRICIAN. 


+{ FOR kel MOTORS ase be 


WOUND FOR ANY CURRENT. PEREEHCT AUTOMATIC REGULATION 
HIGHLY EFFICIENT AND ECONOMICAL. CONSTANT SPEED UNDER ALL LOADS. 








a) 2 a SSS tT oS ie 


> 


OFFIGE, 115 BROADWAY,N. Y. WESTERN OFFIGE, 11 E. ADAMS ST., GHIGAGO. 





HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED WIRE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


% PATENT “K K.” LINE WIRE SS 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON CoO., 
FACTORIES: WATERBURY, CONN. 






































J. L. BARCLAY, Selling Agent, NEW YORK OFFICE, 25 Park Place, 
THE ROOKERY, CHICAGO, ILL. THOS. L. SCOVILL, NEW YORE AGENT. 
ON BLECTRICAL SUBIECTS | 
Will be mailed to any address, postage prepaid, on receipt of price. Address, Man uta t cee 
BOOK ELECTRICAL REVIEW PUB. COMPANY, | cturers 
SS 18 Park Row, New York, P. 0, Box, 3,329, % 








Bernstein Electric (fo. 
INCANDESCENT LAMPS 


-——— FOR -— 


ARC LIGHT CIRCUITS, 


SIMPLE. RELIABLE. DURABLE. 
The only safe socket for series lamps and the 


only socket having insulating material for the 
outside parts. 


Send for Illustrated Catalogue. | mm For the Electrical Reviyw’s Ve 
620 Atlantic Ave., BOSTON. WN R i 7 E a ee 
CHICAGO OFFICE, 80 ADAMS ST., GEORGE CUTTER, Agent. li8 PARE ROW, NEW YoReg&. 





18 Fulton Street, Brooklyn, E, D. 





H.E.&C. BAXTER, 
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Housework Supplies, 
Fire Alarm Apparatus, 


Poles, Brackets, Pins, Insulators, 


Switches, Cut-Outs, Mouldings, 


Bare and Insulated Wire. 
EVERYTHING IN THE ELECTRICAL LINE. 








= SEND FOR CATALOGUE AND PRICES. 


O. E.. MADDEN, Pre 


THE EMPIRE CITY ELECTRIC CO,, 


15 DEY STREET, NEW YORK. 








sident. E. T. GILLILAND, Vice-President. 


MANUFACTURERS OF AND DEALERS IN 


Electrical Supplies a Material 


OF ALL KINDS FOR 


Light, Railway, Power, Telegraph # Telephone fompanies. 











b NEW ENGLAND 
BUTT CO., 


Providence, R. I., 
r 


Braiding Machinery 


FOR COVERING 


TELEGRAPH, 
TELEPHONE 


 ELECTRIC- LIGHT WIRE 


SINGLE AND DOUBLE 








Of every Description 
for Silk, Worsted 
and Cotton Braid. 


FINE CASTINGS A 
SPECIALTY 














‘THE E. S. GREELEY ‘& CO., 


Nos. 5 & 7 Dey St., New York 
Manufacturers and Importers onl Dealers in 


Telegraph, Telephone 
Electric Light Supplies 
Cleveland Are Light Cut Outs & Gang Switches 


Cleats, Rosettes, Moulding, Pins, Cross-Arms, 
Brackets. Insulating Tapes. 
Rubber, Porcelain and Glass Insulators 
WIRES OF ALL KINDS. 

Silk & Cotton Covered Flexible Conducting Cord 
of various sizes for Incandescent Lighting. - 
Spikes, Pole Steps, Lag Screws, Drive Screws, 
Turn Buckles, Ete. 











Porcelain Electrical | Supplies and Specialties, 


. EMPIRE CHINA WORKS, 
144156 Gee St, GREENPOINT, BROOKLT, D2. 


are is HARD PORCELAIN, the BODY and GLAZE EDRETIOAL, 
and “GUARANTEED 3 NON-CONDUCTIVE for all ELECfRICAL PURPOSES 


CARBON PLATES # CARBON BATTERIES 


ELECTRIC LICHT CARBONS. 


MADE FROM NATURAL GAS BY PATENTED PROCESS. 
—— ADDRESS —— 


SOLAR CARBON & MANUFACTURING CoO., 
95 & 97 FIFTH AVE., PITTSBURGH, PA. 














-PHOSPHOR- BRONZE | 

INGOTS, CASTINGS & MANUFACTURES 

THE PHOSPHOR BRONZE SMELTING CU LIMITED 
512 AR PH ST PHILAL 

ORICINAL ! FA 
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THE THOMSON-HOUSTON ELECTRIC CO,, 


MANUFACTURER OF 


DYNAMOS AND LAMPS 


es SS, FOOL OS 


Incandescent Lighting 


marste DIRECT CURRENTS be 


300,000 LAMPS IN DAILY USE. 






























Lamps of 10, 16, 
20, 25, 32, 50, 64, 
75, 100 and 150 
candle power. 








—— oa “4 Pi 


Dynamos Oper- 
ating from 25 to 
800 Sixteen c. p. 
Lamps. 























Dynamos Embodying Superior Features in 
Mechanical and Electrical Details. 





LAMPS WHICH UNDER TESTS HAVE BURNED THREE OR FOUR TIMES THEIR GUARANTEED LIFE. 





AMPERE METERS, VOLTMETERS, SWITCHES, 
CUT-OUTS, FEEDER BOARDS, SWITCHBOARDS, 
LIGHTNING ARRESTERS. 





COMPLETE EQUIPMENTS FOR CENTRAL STATIONS AND ISOLATED PLANTS. 


THE THOMSON- HOUSTON ELECTRIC 60., 


620 ATLANTIC AVE., BOSTON, MASS. 148 MICHIGAN AVE., CHICABQ, ; fll. & 





WALL & LOYD STREETS, ATLANTA, GA. 
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JOHN STEPHENSON COM 


HENSON COMPANY 


ot NEW+YORK. «& 


Street Cars 


- FOR —— 











ascerto Motors. 





OUR NEW ILLUSTRATED 


Electric ight i Power Gatalogue, 


>t No. SGo. < i~ 


Replete with the most advanced ideas and suggestions regarding 
proper material to be used for the construction and operation «ft 
Electric Light and Power Circuits, and the opinions of scientific 
and practical electrical engineers. 

(= No purchaser of supplies for Electric Light and Power 
Plants should be without one. 

(@" Please refer to Catalogue and use trade numbers when 
ordering, it will do much towards prompt and _ satistactory 
shipments. 


THE ELECTRICAL SUPPLY CO. 


Western Office and Warehouse, 
171 RANDOLPH STREET, 





Eastern Office and Factories, 





ANSONIA, - - CONN. mhoriame. 
Washburn & Moen Mfg. Co. 
WORCESTER, MASS. 
MAKERS OF 


IRON * STEEL 









MANUFACTURERS OF 


ay lron and Copper Wire for Electrical Purposes. 
Y PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 


In Long Lengths, Galvanized by our Patent Continuous | 
Process. | 

‘ The Standard with all Telegraph and Telephone Companies. 
Since the first introduction of the Electric Tele; legraph Service, + oa patent wire, expressly manufac. | 
wee for electric purposes, filled every requisition as regards strength, evenness of quality, and | 
mnductive ca) ity 


Send for rice” Lists and descriptive pamphlets, and “‘ Hand-book of Wire in Electric Ser- 
vice.’? Sent free on application. 


New York Warehouse. 
(6 CLIFF STREET. 


Chicago Warehouse, 
107 & {09 LAKE ST. 








NEW YORK BELTING & PACKING CO. 


JOHN H. CHEEVER, Treasurer. 15 PARE ROW, NEW YORE 
The Oldest and Largest Manufacturers In the United States of 


VULCANIZED RUBBER |—— 


In yn form adapted to mechanical pur- 


“MACHINE BELTING, 
With Smooth Metallic Rubber Surface 


This Company has Manufactured the 
», Largest Belts made in the World for the 
a p | principal elevators at Chicago, Buffaloand 
- .j New York. 













































We make a Superior Quality of Belting for 
Blectric Light purposes, for use on Dynamos and Swift running machinery. 


SALESROOMS. 

San Francisco, 14 & 16 Main St., 
Atlanta, 16 Decatur St., 

Detroit, 16-24 Woodward Ave,, 
Baltimore, 12 North Charles St. ” 
Buffalo, 124-128 Washington St., 

New Orleans, 8-12 N. Peters Street, 
Kansas City, 1311 & 1313 West 12th St, 
Richmond, 1206 East Main St. 


Philadelphia, 308 Chestnut St., 

Boston, 52 Summer St., 

bay 151 Lake St. 

St. Lo 907-911 North Main St., 

Denver, 1601-1611 17th 4 

Charleston, 160 Meetin: 

Minneapolis, 28 South 

Cincinnati, 161-165 West, Pearl St. 

Cleveland, 176 Superior 
European Branch, ‘Hamburg, Germany, Pickhuben 5. (Freithafengebiet). 





Warerooms, 224-232 Canal St., 118-126 Walker St., 


NEWV YoRrR=E. 
wshing & Cariton Avenues, Brooklyn. 


OXLEY, GIDDINGS & ENOS, 


DESICNERS AND MAKERS OF 


‘Fleetroliers s# Gombination Fixtures 


UNSURPASSED on A GILITIES 
For producing designs for any system of 
Special designs WINGANDESCENT L LIGHTING. architects and 
decorators faithfully executed. 








Teal ane 








“GOODRI CH HARD RUBBER € : 


KRON, OHIO. 


=> = 


Monufactur ers of 


HARD RUBBER Goons 
for BARCTRICAL Purposes 


OPECIALTIES OF ALL KINDS TO ORDER 
Sen. ALOGUE 





ror Gi 





S. Y. L-HOMMEDIEU & CO., Eastern Agents, 65 Reade St., N. Y. | 





Sort RUBBER ¢ 500DS 


f aS. 
for ELECTRICAL PURPOSES 
TAP 


PURE RUBBER TAPE 


? 


Bf Goooricr Co. 
AHPRON aa OL --2 ees WORKS . 


AKF7 


S.¥. L’-HOMMEDIEU & CO., Eastern Agents, 65 Reade St., N. Y. 








ELEGTRIG 





E*ARADAY GARBON Co., 
LIGHT GARBONS, = prrvssuncz, Pa. 
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‘FOR + CHRISTMAS! 


Treat yourself to a luxury by buying a Paillard Non-Magnetic Watch and be the happy possessor of ‘‘a thing of 
beauty and a joy forever.’’?’ These Watches are made in Open Face and Hunting, ahd cased in Cold, Cold Filled 
and Silver, at prices as low asa reliable Watch can be bought, tothe most expensive. Paillard Non:-Magnetic 
Watches cost no more than other makes in equal grades, and in construction, finish and fine timekeeping qualities 
EXCELL THEM ALL. 


FOR SALE BY ALL JEWELERS. 





vom mare = GATE CITY ELECTRIC COMPANY 


—— HAVE A FULL STOCK OF — 


See ELECTRICAL SUPPLIES 


|—l Se 
L And will make LOW Prices and PROMPT Shipments. 
wines ano cass. Oca DELAWAREST.,- - KANSAS CITY, MO. 








THE EDDY ELECTRIC M’F’C Co. 


MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward; High Efficiency ; Perfect Regulation; Superior Workmanship ; 
Ease of Management; Remarkable Simplicity, ete., ete. 


DYNAMO ELECTRIC MACHINES, 


For Electro-Plating, Electrotyping, Oopper Refining, Etc. No Reversing. No Water. No, Noise. No Spark. 
SATISFACTION GUARANTEED. 


THE EDDY ELECTRIC MFG CO., WINDSOR, CONN. 


NEW YORK, 33 Church St., BOSTON, 111 Arch St., PHILADELPHIA, 506 Commerce St., 
CHICAGO, 42 La Salle St., KANSAS CITY, Rialto Building, NEW ORLEANS, 106 Carondelet St. 

















Grimshaw Patented White Core} snuttz Be1ting Company, 
WIRES and GABLES. SHULTZ PATENT FULLED LEATHER BELTING AND LACE LEATHER 
FIRE, ACID, AND WATERPROOF. GRIMSHAW TAPE. ffice and Factory: Cor. Bismarck and Barton Sts., St. Louis, 
NEW YORK INSULATED WIRE Co., — a 
BE Gautamen, Secretary. Sole Manufactarers is more pliable, hugs the pulley beter, transite more power than any other, and ls the only perf 
W. B. jog 649 & 651 BROADWAY, WN. Y. 
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> TH EF 


Wesiinghouse Eleciic company 5 
SYSTEM 


E* Oo Fe 


ARC LIGHTING 


IMPROVED WATERHOUSE APPARATUS, 


























Automatic Regulation [rom One Lamp to Fifty Lamps. 


IMPROVED LAMPS 


ESTIMATES FURNISHED ON APPLICATION. 


THE WESTINGHOUSE ELECTRIG COMPANY, 


PITTSBURCH, PENNA., U. S. A. 





























Boston, New York, Chicago, St. Louis, Cincinnati 
San Francisco, Portland, Charlotte, Dallas. 
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Fort Wayne Electric Company, 


EORT WwiaYyvynNz, IND 


The most carefully worked out and Complete Sirwetthig System 
of Electric Lighting in existence. 
ARMATURES AND GONVERTERS GUARANTEED. 


12 16-candle-power Lamps to the mechanical horse power guaranteed 
CORRESPONDENCE SOLICITED. 




















MANUFACTURERS 


| Slattery Induction System 


OF INCANDESCENT LIGHTING, 


aa“ WOOD” SYSTEM 
SLATTERY ovname, LAMP AND CONVERTER. OF ARC LIGHTING. 


Wain Office and Works, F*ort wayne, ima. 
NEW YORK OFFICE, Rooms 25 and 27, 115 BROADWAY, 


=x. Cc. ADAMS, Manager. 
Manhattan Electric Light Co., 511 Broadway, Sole Licensees and Agents for N. Y. City and Brooklyn 


CHICAGO OFFICE, 185 Dearborn St., PHILADELPHIA OFFICE, 907 Filbert St., SAN FRANCISCO OFFICE, 217 Sansome St. 


W. J. BUCKLEY, Manager. G. A. WILBUR, Manager. 
=. ADAMS SUC’S, CITY OF MEXZICcO. 



































———— THE = 


TUCKER ELECTRICAL CONSTRUCTION CO, 


14-20 Whitehall St., New York City. 
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CONTRACTORS FOR 


HIGH GRADE 
CONSTRUCTION WORK. 














Gorrespondence of Electric Light Gompanies. Solicited. 
Refer*to some of the Most Prominent Buildings in New: York Gity. , 





